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QUO VADIMUS 
EDITORIAL 

Some timid souls are worrying over occasional vitriolic outbursts 
among the rank and file against the Society and its conduct. To us it 
is a manifestation of healthy growth—the growing pains of an organ- 
ization emerging from adolescence into manhood. Too smooth and 
complacent running of the Society would by symptomatic of dry rot. 
We must not forget that the Society—and the profession which it 
represents—is no longer made up of a small homogeneous band of 
idealists—foresters—and all in the service of the Federal government. 
While the Forest Service men still quantitatively form the bulk of the 
membership, it is no longer confined to this group alone. We have in 
our midst a growing number of foresters privately employed and con- 
sulting foresters. These have problems distinctly their own which are 
very vital to their existence. The number of foresters in State service 
is also growing. This group of members has, too, interests peculiarly 
their own and also very vital tothem. The teachers in forest schools must 
face problems arising from the nature of their work. The profession has 
a sprinkling of foresters, inside and outside of public service, whose 
main interest is in the development of the scientific phases of forestry. 

All these groups are performing a vital and socially useful func- 
tion in the econimic life of the country and in the profession itself. 
The progress of our profession and of our Society will depend upon 
the responsiveness to and the understanding of these varied interests 
by our leaders. We shall not get anywhere by heated discussion as 
to what group of interests should give tone and direction to the So- 
ciety. We must be realistic. These differences exist, and they are 
a natural outcome of the growth of the Society itself. The Society, 
therefore, should recognize these differences of interests, extend a 
helpful hand to meet them, and yet provide one common ground on 
which all these groups can unite. 

Talks of secession of this or that group from the parent Society 
is sheer nonsense. They do not emanate from the cooler or saner 
heads of our membership. The Society has now a little over a thou- 
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sand members, and its influence is yet to be felt in national or state 
forest affairs. What influence, then, can a fragment of the Society 
exert by itself? If it splits off, it condemns itself to utter impotence. 
No, our strength lies in holding together the several groups of foresters 
with divergent interests, but bound together by a common cause. 

Our sympathies are frankly with the small group of privately 
employed foresters. It is one thing to argue what private timber 
owners should or should not do with their lands—secure behind a 
state or federal position. It is altogether another thing to stake your 
personal fortunes by earning a livelihood through practicing what you 
preach for others. Theirs is the hardest task. They, above all other 
groups, need the help of an aggressive and militant Society to back 
them up. It is natural, therefore, that from this group should come 
the greatest dissatisfaction with the timid and vacillating policy of 
the Society. They need a Society that would partake of the nature 
of a professional trade union or guild. They need a Society which 
would be sympathetic and helpful in discussing their peculiar problems, 
as they have no authorities in Washington or state capitals to which 
they could turn to settle their troubles for them. They want a Society, 
the membership of which would put a stamp of distinction upon its 
members, give them a high professional standing. 

They claim, with some justice, that the members of the Society 
who are in federal or state employ do not take membership in the Soci- 
ety as seriously as they do; that the foresters in public service are too 
complacent ; that their recognition and promotion does not depend upon 
their standing in the Society, and, therefore, one may cut a big swath in 
the state or federal service and yet have no professional standing—a 
condition inconceivable in any of the older professions in this country. 

There is a germ of truth in their claims. Yet, the professional 
opinion is growing, and we hope very soon there will be no man in 
any responsible forest position who has not, at the same time, a high 
professional standing. It may also be true that on a few occasions 
the voice of the Society has been muffled by such members for fear 
that the stand of the Society on national, state or forest education mat- 
ters would embarrass them in their respective institutions, although 
their own sympathies were with the proposed stand of the Society. 
Ail this is readily granted. 

Yet the Society may continue to grow in strength in the face of 
the divergence of attitude of some groups of its membership toward 
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certain matters affecting their particular interests, if there is a more 
general common ground on which they all can unite. The question, 
therefore, dissolves itself as to whether the Society has a common cause 
for which all the several groups of members can unitedly work together. 
Emphatically, yes. This common cause is: keeping our United States 
a forested country. 

There is not a single forester, whether in private employ, whether 
teaching in a forest school, whether pursuing the elusive scientific truths 
in the field of forest research, or whether in state or federal service, who 
does not subscribe to this credo. The emphasis on the reason for keep- 
ing this country forested may vary. One may put the stress upon the 
need of having forests for the benefit of our wood-using industries ; an- 
other for the general effect upon the physical, climatic, and social con- 
ditions of the country as a whole; a third for the recreation seeker or 
sportsman ; others for the preservation of wild life or for the preserva- 
tion of natural beauty. But there is no disagreement that the forests 
of the country must be preserved and developed. 

The means of obtaining the goal may also vary, and they don’t mat- 
ter. One may believe with Dr. Schenck that private forestry will never 
be remunerative unless handsomely and directly subsidized by the State 
or Federal Government. One may subscribe to Gifford Pinchot’s theory 
that there will be no private forestry in this country unless regulated by 
the Federal Government. One may be an advocate of public ownership 
of all forest lands, or many accept in toto the more comfortable and 
popular course of co-operation between the state, Federal Government, 
and private owners in the solution of all forest. problems. 

The common ground in all cases, however, remains the same. There 
is room for difference of opinion on how the forests of the country may 
be preserved and developed and yet not weaken the Society in the least. 
On the contrary, just because the Society represents all views of the 
profession, it should become a more powerful factor in the progress of 
forestry in this country than any other single organization. It should be 
counted in the councils of the nation, rather than that of any other or- 
ganization, whether federal or state. This commanding position, how- 
ever, can be obtained by the Society only by shouldering grave moral 
responsibility. Membership in the Society should mean technical compe- 
tence of highest degree, absolute integrity, and independence of judg- 
ment. It is not the numbers that will raise the Society to this position 
but soundness of its judgment, constructiveness of its advice, and cour- 
age in defending its position once it is decided that it is right. It may 
mean personal sacrifice, occasionally ridicule, but no organization can 
rise to the position of leadership, and have the moral right to such leader- 
ship, unless it is ready to face sacrifice, struggles, and occasional defeats. 


A NEW ENTERPRISE IN FOREST TREE BREEDING 


By Lioyp AUSTIN 
Director Eddy Tree Breeding Station 


When one thinks of the many noteworthy improvements that have 
been made in recent years in all types of agricultural ‘crops, it does, 
at first thought, seem strange that today the work in reforestation is 
carried on solely by the use of what might well be termed the “wild 
types” of trees, which have not been improved in the least from the 
way Nature made them. No farmer would think of planting an 
orchard of wild plum trees, or apple trees, or a field of the inferior 
forms of potatoes that were the progenitors of the present highly 
developed and highly productive varieties. Why, then, should the 
forester be satisfied to gather his seeds from the wild, unimproved 
forms that are only partially adapted to his needs? Should he not 
take steps to develop better strains of trees, and especially those capable 
of more rapid growth? Is not rapid growth the keynote of future 
interest in reforestation from the standpoint of growing trees for 
lumber on privately owned land? It was through a realization of 
the importance of these matters that Mr. James G. Eddy, a lumberman 
of Everett, Washington, founded the Eddy Tree Breeding Station 
in the spring of 1925. He was inspired in the undertaking by study- 
ing the work of Luther Burbank, and then getting in personal contact 
with him. 


NEED FOR MORE RAPID GROWING STRAINS OF TREES 


There can be little doubt but that in all reforestation projects 
that are planned to produce lumber, one of the most vital consider- 
ations is the question of how long it will be before the trees are large 
enough to cut. It is, at the present time, hard to interest people in 
investing in the planting of trees that they know will not reach 
merchantable size in their generation. But it is thought that interest 
will be at once stimulated if it can, at a later date, be shown that there 
is available a tree that will make very rapid growth and which will 
yield lumber of high quality, possessing desirable physical and mechani- 
cal properties. It is thought that it should be possible to develop a new 
strain of pine that will grow fast enough on the best sites so that trees 
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20 inches D.B.H. and 75 feet in height could be grown on a rotation of 
about 25 years. On sites of medium quality the improved strain should 
attain a diameter of 16 inches and a height of 65 feet in the same 
length of time. The production of such a strain is, then, the principal 
object of these experiments. 


FEASIBILITY OF UNDERTAKING 


It is well realized that a series of experiments is being started 
which will, of necessity, run for many years if they are to bring forth 
the results for which it is hoped. Eventually various improved strains 
suited to different conditions may have to be developed. However, 
it would seem that climatic and soil adaptation is much more important 
in selecting trees to plant for watershed protection in severe climates 
and in adverse situations, than it would be in choosing trees to use for 
timber production on the better sites, in the more favored regions, and 
at moderate elevations. Under the latter propitious conditions the 
matter of hardiness is not so important, and it seems possible that even 
one new strain might be capable of being grown to advantage over 
part of the forest area of southern and western United States at low 
or moderate elevations. There is, however, no substitute for the 
method of trial, and when a new form is perfected, the only way to 
determine where it will succeed will be to try it out in many different 
localities. 

It seems probable that improved strains of forest trees will prove 
especially useful in small but numerous woodlot plantings, which in 
the aggregate would total a large acreage. With the possibility of 
returns in a short period of years, orchard-like practices might prove 
entirely feasible in caring for the plantations. 

As forest tree breeding is but in its infancy, it is not possible to 
cite any instances where a new race of timber trees has been produced 
and then has been grown successfully over wide areas. Nevertheless, 
one can easily step over to the closely related field of fruit tree breeding 
for an example. Much has been done by various plant breeders in 
improving the varieties of fruits being grown in our orchards, and 
the work of the late Luther Burbank in creating new and better forms 
of plums has been especially noteworthy. He assembled at Santa 
Rosa, California, numerous species of plums from all parts of the 
world, particularly those native to Japan and to the northern states from 
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New York to Minnesota. After a long and elaborate series of ex- 
periments in hybridization and selection, he developed a number of 
varieties that were greatly improved in size, color, flavor, and in ship- 
ping qualities. Some of these varieties have proved so popular and 
so adaptable that they have already been distributed almost through- 
out the civilized world. One of his varieties was named “Burbank” 
and it is interesting to see to what extent this is now beirig grown. The 
writer happens to have at hand recent catalogs from 22 nurseries 
located in 12 states other than California, and ranging from Washing- 
ton to New York and from Texas to Florida. It is found that the 
“Burbank” plum is listed in 20 of these 22 catalogs, showing plainly 
that the variety has been generally adopted over a large part of the 
United States. The writer also has a number of nursery catalogs 
from Australia, New Zealand, and Italy, and from these it is learned 
that the “Burbank” plum is also grown commercially in these countries. 

While the above example deals with improvements in fruit charac- 
ters, rather than a change in the quantity or quality of the wood pro- 
duced, it does nevertheless serve to show that already new improved 
forms of trees have been produced and have proven sufficiently worthy 
and adaptable to be generally planted over wide areas. It gives an 
encouraging aspect to the problem of developing new and more rapid 
growing strains of forest trees. It leads one to believe that such ex- 
periments will be successful, and that the usefulness of the resultant 
new strains will not be limited to the region in which they are pro- 
duced. 

SELECTION OF STATION SITE 


In the development of the undertaking the first step naturally 
was to locate an experimental station. The writer spent the most of 
the summer of 1925 in traveling over the forest regions of the Pacific 
Coast in search of a suitable place for carrying on the work. The 
site finally chosen is a tract of 65 acres of land located about three 
miles from the city of Placerville, California, which is only 50 miles 
distant from Sacramento, the state capital. Here was found a wonder- 
ful combination of favorable conditions. The Station is situated near 
the lower edge of the main Western Yellow Pine timber belt in the 
central Sierras, at an elevation of about 2,700 feet. All timber species 
typical of the lower Sierras (including Western Yellow pine, Sugar 
pine, Douglas Fir, White Fir, and Incense Cedar) are to be found on 
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the Station grounds or nearby. It is in the center of a belt of the 
most rapid growing Western Yellow pine to be found in California, or 
elsewhere, as far as is at present known. 

The Station is so located that the climate is comparatively mild, 
making it possible to grow many exotic species that will not stand 
severe climates. The average growing season at Placerville is unusually 
long for the timber belt, being 205 days according to a 25 year average 
of U. S. Weather Bureau data. This gives a period of nearly seven 
months without killing frost, which is the same as the growing season 
in central Alabama. This permits a maximum yearly development of 
the trees in the nursery and arboretum. 

Of the other factors that were instrumental in reaching a decision 
as to the best location for the Station, the most important were soil, 
topography, and water supply. The Station soil is a deep loose sandy 
loam of a remarkably uniform character. Such soil is admirably 
fitted for use as a forest nursery, and for an arboretum. An even and 
unbroken topography also contributes toward making conditions very 
much alike over the whole area. 

Four acres are allotted to the nursery which is irrigated by means 
of the well-known Skinner System of irrigation. The overhead sprink- 
ling lines are rotated back and forth automatically by an oscillator 
driven by water pressure. This insures a uniformity of watering of 
the whole nursery that would be unattainable by the use of hand water- 
ing, or by any form of rotary sprinklers, and thus aids in making it 
possible to conduct carefully controlled nursery experiments. All 
seedbeds are completely enclosed by fine wire netting which is found ~ 
indispensable in keeping birds, mice, and other pests out of the experi- 
mental plots. During the spring and early summer the beds are given 
half shade by the use of a new type roll shade frame, made by tack- 
ing laths to narrow canvas belts that have been dipped in paraffin. 

The character “vigor” is a most difficult one to study from the 
point of view of heredity, for it is, to a greater extent than almost any 
other character, affected by varying environmental conditions. In plant 
improvement dealing with such characters as the color of a flower and 
the shape of a fruit, a slight change in the type of soil, or in the water 
supply (such as might readily occur in different parts of a field) does 
not ordinarily make an appreciable change in the expression of the 
character; but the vigor of a plant frequently is directly modified by 
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changes of this sort in the growing conditions. It is, therefore, of 
first importance, in nursery and arboretum experiments, to take every 
reasonable precaution to keep conditions over the whole area as uniform 
as possible. 
THE STAFF 

The staff of the organization consists of three technical members 
(Director, Forester, and Propagator), two assistants’ (Field Assistant 
and Nursery Assistant), and a stenographer. The writer has been 
with the organization since its inception, early in 1925. Previously he 
was on the staff of the Division of Pomology, University of California, 
and had made a special study of fruit tree breeding for a number of 
years. In December, 1925, Mr. John S. Barnes was added to the 
Station Staff as Forester. He is a graduate of the University of Michi- 
gan and has taken graduate work in forestry at the University of 
California. His duties cover field work of all sorts, particularly polli- 
nation and cone collection. Early in 1926 Mr. H. M. Lumsden joined 
the Station as Propagator, having previously been instructor in for- 
estry at the University of Michigan. He has charge of all work at the 
Station, including both the nursery and the arboretum. 


SPECIALIZATION ON PINES 


During the first year attention was divided among a large number 
of different kinds of forest trees. But it was concluded that the main 
efforts for the next few years should be confined to the trees of one 
genus, and, after considerable discussion of the matter, the genus de- 
cided upon was Pinus, for the following principal reasons: 

1. Pinus is the most widely distributed genus of conifers over the 
United States as a whole, and particularly in the great, warm level or 
rolling areas of the Southern states where growth is naturally rapid, 
where logging is easy, and where the markets are near. 

2. The species of Pinus have the most generally useful wood of 
any of the genera of conifers. The wood of most species belonging to 
other genera such as Sequoia, Picea, etc., have wood that is adapted to 
only certain special uses. 

3. Pinus is the largest of the coniferous genera and, due to the 
great number of species of pines, there are endless possibilities in the 
way of crossing species to secure “hybrid vigor,” and to combine de- 
sirable characteristics. 
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The species of pines, which number about eighty, not counting 
twenty fairly important varieties, fall naturally into two classes, the 
Soft or White pines and the Hard or Pitch pines. These two types 
differ so greatly that it seems improbable that a species of one class 
can be crossed with one belonging to the other class. Hence the 
specialization must be narrowed down to one of these two types of 
pines. The Hard pines are considered most deserving of first atten- 
tion. Perhaps the most important consideration in deciding against 
the Soft pines is that nearly all of them naturally inhabit cold climates 
or high altitudes, both of which are diametrically opposed to the idea 
of fast-growing, man-cared-for plantations. 


WALNUTS FOR SECONDARY ATTENTION 


Among the hardwoods, walnuts were selected as having the great- 
est possibilities for a strain capable of quick development and possess- 
ing wood of high intrinsic value. The late Luther Burbank has shown 
that certain individual hybrids of different species of Juglans have 
made remarkable growth; but there yet remains to be produced a strain 
of which all the trees will show this rapid development. The problem 
may be very much simplified if a way can be found to root walnut 
cuttings, as the strain should come true by this vegetative means of 
propagation. 

METHODS OF PROCEDURE 

The present knowledge of the subject of forest tree breeding is not 
so very extensive, although numerous experiments have been conducted 
that relate directly or indirectly to the problems at hand. As recent 
articles in the JoURNAL oF Forestry have gone quite well into the litera- 
ture of the subject, the writer will restrict the present discussion to the 
actual experiments that are being undertaken by the Station. Most 
of the past workers along this line seem not to have had the idea of 
developing new and improved strains of trees, but have given their 
attention mainly to a study of the existing climatic or geographic strains 
of certain species, particularly European ones. When the individual 
tree was considered, it was usually from the point of view of the type 
of trees that should be saved as seed trees in logging operations, rather 
than with the thought of using superior individuals as starting points 
in the development of new and better races of timber trees. Both 
kinds of experimentation have their place in a comprehensive program 
of tree breeding. 
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In working out the best methods of attacking the problems, there 
has been secured the willing co-operation of many of the leading au- 
thorities in this country. With the aid of their helpful suggestions, a 
' plan of procedure has been formulated covering the different methods 
upon which it is thought work should be done during the next few 
years. The following outline shows the relation of these various meth- 
ods one to another. The outline and the discussion that follows are 
presented in hopes that they will invoke comment and criticism from 
those interested, for it is realized that in any undertaking there is always 
room for an improvement in the methods being used, and such 
seems to be particularly true in the nearly virgin field of forest tree 
breeding. 

In addition to the breeding problems considered in the following 
outline, minor consideration is being given to such matters as time of 
sowing, nursery spacing of seedlings, nursery irrigation, and fertiliza- 
tion. 

OUTLINE OF METHODS BEING EMPLOYED 


A. METHODS OF SELECTION—(Finding and perpetuating the 
best that Nature has produced). 
I. Finding the fastest-growing species (Species Tests). 

II. Finding the fastest-growing geographical races of the 
important species (Geographical Race Tests). 

III. Finding the fastest-growing individuals of the important 
species, from which to start superior new strains. These 
individuals that are inherently rapid-growing may either be 
trees in the forest, or seedlings in a nursery. 

a) Forest Trees. Individuals in the forest that are heredi- 


tarily superior may be found by either of the following 
methods : 


1) sf ree Selection: 
2) Progeny Tests. 
b) Nursery Seedlings (Nursery Selection). 
B. METHODS OF POLLINATION—(Artificially producing im- 
proved types by hand pollination). 
I. Crossing Species. 
a) To secure hybrid vigor. 


b) To combine the good qualities now occurring in two or 
more species. 
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II. Crossing Geographical Races. 
III. Crossing Especially Fine Individual Trees of a Species. 
IV. Self-pollination (Inbreeding). 
a@) To increase the accuracy of the Progeny Test method. 
b) To segregate the tree “population” of certain species 
into types which will gradually approach pure lines. 
c) To fix desirable characters that may be found. 


SPECIES: TESTS 


Among the methods of selection, this is perhaps the simplest and 
most used. It is employed, to a certain extent, by nearly all organiza- 
tion that are carrying on artificial reforestation projects. There has, 
however, never been a thorough test under the same conditions of the 
relative growth capacities of all of the different species of pines, which 
occur naturally in practically every important country of the northern 
hemisphere. The species native to the United States and Europe are 
quite well known, and seed of most of them is readily obtainable from 
dealers in tree seeds, although the identity is sometimes questionable. 
The species that occur in Mexico, Central America, the West Indies, 
Asia, and the East Indies are for the most part very little known, and 
seed of them cannot generally be obtained through the regular channels. 
It is proposed to make nursery and plantation tests of every species of 
pine of which seed can be obtained. It seems quite possible, if not 
probable, that some species will be discovered that will be adaptable 
to this country and that will produce wood faster than any now being 
grown here. 

The nursery plantings that were made in the spring of 1927 con- 
tains seedlings of 49 species and nine varieties of pines, making a 
total of 58 separate kinds, some of which were secured from four 
or five different sources. The seed was obtained from 17 different 
countries through about 4o different seed companies, botanic gardens, 
and other organizations. Efforts are now being made to locate seed 
of all the remaining kinds of pines, of which there are about 42 
species and varieties. 


GEOGRAPHICAL RACE TESTS 
Although it is along this line that many of the European experi- 
menters have worked, very little has been done to isolate geographic 
forms of species of pines other than those native to Europe. There is 


936 JOURNAL OF FORESTRY 


then, a wide field of opportunity in studying the relative hereditary 
characteristics which are transmitted through the seed of a certain 
species produced in different localities and on different sites. The trees 
themselves are often quite different in form and in rate of growth on 
a poor site and on a good site, and it will be interesting to see to what 
extent these qualities are heritable. It seems probable that the off- 
spring of trees growing in a very limited good site (as in good soil 
along a stream), surrounded by a poor site, will not exhibit the rapid 
growth which might characterize those seedlings raised from seed ob- 
tained in a region where good sites prevail. In the latter case, the 
ancestors of the trees in question have undoubtedly been growing under 
the same favorable conditions for countless generations; while in the 
former instance it is quite likely that these particular trees grew from 
seed blown in from trees on the neighboring poor sites. 

It is not to be inferred that it is thought that under good growing 
conditions trees acquire the character of rapid growth and are able to 
pass it on to their descendants. It is more reasonable to suppose that 
since all species are variable, there are, in each locality, certain indi- 
viduals that are particularly capable of taking advantage of the pro- 
pitious conditions. These develop rapidly, often at the expense of 
their associates, and there is a gradual tendency, as the generations 
roll by, for more and more of the area to be reseeded by these superior 
parent trees. Thus in the due course of time Nature has been able to 
develop in certain favorable regions, distinct races that are hereditarily 
more rapid growing than the average trees of that species. The fact 
that the character of quick development possessed by such races is 
actually transmitted to the next generation by the seed (and is not 
due solely to the favorable conditions under which the parent trees 
developed), has been indicated by experiments conducted by different 
Forest Experiment Stations in the United States. Tests that the Sta- 
tion is now starting are expected to throw further light on this whole 
subject. 

To date, experiments in this direction undertaken by the Station 
have been confined principally to a study of the geographical races 
of Western Yellow pine (Pinus ponderosa), although it is expected to 
gradually enlarge the tests to include other species. The experiment 
was initiated in the fall of 1926, and as there was, in general, a very 
light seed crop, it was not possible to get seed from as many localities 
as was desired. The Station desires, however, to express its apprecia- 
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tion for the hearty co-operation on the part of the different Forest 
Experiment Stations and other organizations that were able to supply 
seed. In order to “kill two birds with one stone” an endeavor has been 
made to secure the seed from individual trees in each locality. In this 
way the tests will serve not only as Geographical Race Tests but also 
as Progeny Tests, to be described farther on. Already there are grow- 
ing in the nursery Western Yellow pine seedlings from separate trees 
in British Columbia, Nebraska, Arizona, and California, and seed is 
expected in the fall of 1927 from individual trees of this species grow- 
ing in Colorado, Oregon, Washington, and Montana. As seed crops 
permit, the localities represented, and the number of trees in each 
locality will be materially enlarged. The indications are that there will 
be a heavy cone crop of this species in California in the fall of 1928, 
and at that time cones will be collected from many different parts of 
the state. The local strain, occurring in El Dorado National Forest, 
and vicinity, is generally recognized as being one of the best types of 
Pinus ponderosa that is at present known. If there is some other 
geographic race of this species that is more vigorous, or better in other 
respects, the tests should bring it to light. 


TREE SELECTION 


This is the first of the three methods proposed in the outline for 
locating the fastest growing individuals of a species, from which a start 
may be made toward the development of a new and better strain of 
trees. As explained in the outline, the superior individual may be 
either a nursery seedling that exhibits unusual vigor of growth, or it 
may be an exceptionally fine tree in the forest. 

It would seem to be comparatively easy to go into a so-called even- 
aged stand and, by means of systematic measurements and increment 
borings, determine accurately just which trees of the stand are the 
largest for their age—that is, which ones of a certain age have the 
greatest cubic volume, as determined by their height, diameter and 
form. In the first efforts along this line, work was started on this 
seemingly logical method of approaching the problem. It was soon 
found that some quite formidable difficulties were in the way of success- 
fully carrying out this method. 

It was quickly learned that there apparently are no natural stands 
that are actually even-aged in the strict sense of the term, there com- 
monly being a range in ages of three to five years. This comparatively 
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small difference in ages would not greatly matter if it were possible 
to positively determine the exact age of each individual tree by means 
of an increment boring. But even when one bores at the ground sur- 
face, and the instrument actually passes through the center, it was 
found that the indefinite, incomplete rings close to the center make a 
positive determination of age impossible. The effect of this uncer- 
tainty upon the work may be illustrated by an example. In a certain 
comparatively even-aged stand of Western Yellow pine near the Sta- 
tion, the trees that are 17 years old, as near as can be told, average 
32.0 feet in height, and the tallest of them is 35.3 feet high. Now 
it may readily be that this “best” tree is really 18 years old, in which 
case its growth is not in the least exceptional, since a yearly height 
growth of 3.3 feet is quite commonly made, in single years, by trees in 
this stand. In other words, the extra size of this tree may readily 
be due to its being a year older, rather than to inherent vigor, and one 
cannot be certain which it is. 

In order to eliminate entirely the ever-doubtful factor of the 
absolute age of the tree, another method was evolved, based upon the 
annual whorls of branches common in Western Yellow pine. The 
method consists in starting at the top whorl and measuring down eight 
internodes. Since this species is a uninodal one, (producing only one 
whorl of branches on the leader each year) this plan should give 
definitely the amount of height growth made by each tree during the last 
eight years. As measurements are confined to the upper two thirds 
of the tree, where the whorls are nearly always distinct, there should 
be no doubt about the number of years required for the growth of the 
section of the tree being measured. In the same plot already referred 
to, the trees that seemed to be about 17 years old ranged in height 
growth for the last eight years from 15.7 feet for the poorest tree, 
up to 26.5 feet for the most rapid growing individual, the average of 
the plot being 20.7. The best tree has developed at the rapid average 
rate of 3.3 feet per year for the last eight years. 

This method was, then, successful where the other had failed, in 
locating the fastest growing trees in a stand. The question now arises 
as to why these certain trees have made the most growth. Is it due to 
inherent vigor, or simply to more room or more favorable growing 
conditions? That is, are not most of the trees of comparatively slow 
growth, because of the competing trees or brush that may surround 
them? Preliminary measurements that were made of competition in 
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connection with both height and diameter growth have indicated that 
in young fairly open stands, such as were used in these tests, the 
diameter is adversely affected by competition, while height growth 
appears not to be influenced to any appreciable degree. This signifies 
that height growth is a preferable measurement upon which to base the 
selection, 

There still remains the possibility that the exceptional growth of 
an individual tree may be due to its having more favorable soil or 
moisture conditions than its neighbors. In the particular type of 
country in which these tests were carried on it seems rather unlikely 
that this would be the case, as the soil and topography are remarkably 
uniform. All known environmental factors have, then, been fairly well 
eliminated as a possible cause of vigor, and it seems logical to assume 
that it was inherent in the seed. But as a version of “the proof of the 
pudding is in the eating” the vigor of the offspring of these selected 
trees will be compared with the vigor of seedlings from trees in the 
same plot that had made only average growth. 

The main difficulty in the use of this method lies in the fact that 
the selection can be carried out to advantage only in stands so young 
that many of the trees bear no cones for a number of years. For this 
reason, and because considerable labor is involved, the method has 
been temporarily discontinued. Better conditions for the application of 
the “Tree Selection” method might occur in a plantation, as there the 
age and spacing would be more constant for all of the trees in the 
stand, providing the survival was fairly high. 

Brief consideration has also been given to the matter of selecting 
trees in the forest that might tend to produce clearer, stronger, or 
more durable lumber, based on such factors as the number and size 
of limbs, the degree of clearing, the percentages of spring and summer 
wood, and the percentages of sap wood and heart wood. 


PROGENY TESTS 


Due to the difficulties encountered in “Tree Selection” another 
method is being tried in an effort to locate trees in the forest that have 
the inherent capacity for unusually fast growth. The plan is to base 
the selection, not upon measurements of the trees themselves, but upon 
the relative growth of thew progemes in the nursery. This funda- 
mental principle is widely used by successful breeders of both plants 
and animals. It should bring to light hereditary differences, as these 
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are the only ones that are passed on to the offspring through the seed. 
The progenies can be compared under the controlled uniform conditions 
of an experimental nursery; while the parent trees themselves can 
only be compared under the very diverse growing conditions of Nature 
in which no two trees have exactly the same surroundings, and in 
which it is most difficult to tell how much is due to variations in 
environment and how much to inherent tendencies. »Also, this method 
makes it possible to compare a number of representatives rather than 
single individuals, and thus strike averages of performance and grow- 
ing conditions. 

As it has been previously shown that it is very hard, and perhaps 
impossible, to select the most rapid growing trees by measurements 
and age determinations, it should be obvious that it 1s even more 
difficult to attempt to pick them out by mere occular estimate, as is 
intended in following out this method. Since the choice is to be based 
upon the nursery behavior of the offspring, seeds must be saved from 
all the trees from which it is proposed to select a few superior ones. 
This plan, then, calls for a quick selection of parent trees, a gathering 
of the seed, and a testing of the resultant seedlings. The idea back 
of this method is that it is better not to spend too much time trying to 
pick the best mother trees, but to minimize the work on any one parent 
tree so that the progenies of all likely trees may be actually tested. In 
this phase of the work, only the female parent is known, as the flowers 
are pollinated by the wind. Seed is always. taken from the largest and 
most thrifty trees in each stand but the collections are not limited 
entirely to dominant trees, since often-times they are inherently no 
better than the best of the codominants, which are usually a little 
younger. In the frequent years when the seed crop is light, the trees 
in stands are not likely to bear cones, and one must rely mainly upon 
isolated open-grown trees for seed. 

Complete descriptions are not taken of all the trees at the 
time cones are collected, as it is proposed to let most of the descriptive 
work wait until the nursery test shows which mother trees are in- 
herently vigorous; then full descriptions can be made of these few 
individuals. The tree is tagged with a permanent aluminum label, and 
its location described so that someone else could find the tree several 
years later. 

In the nursery phase of the work, where the actual testing and 
comparing is going on, every effort is being made to standardize the 
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environment and make conditions as nearly the same as possible for all 
progenies. However, it is well realized that absolutely uniform con- 
ditions cannot be maintained throughout a nursery, and for this reason 
it is necessary to plant each progeny in at least two different plots. 
This method was followed in the 1927 Progeny Test plantings, but as 
there is already, in many cases, quite a little variation in the growth 
of the same progeny in the two plots, it is planned to use four smaller 
plots of each progeny in next year’s plantings, so as to more nearly 
determine the total range of variation that might be secured in different 
parts of the nursery with the same seed. It is thought that this pro- 
cedure will be necessary in order that the results may be analyzed by 
statistical methods and the probable error computed. As a further aid 
in comparing results obtained in different parts of the nursery and in 
different years, it is proposed to make use of a so-called “standard” lot 
of seed. This seed should not be from one tree, but should come, as 
often as possible, from the same locality. Its mixed origin should 
make its average composition fairly uniform year after year, even 
though it necessarily comes from different trees, as the same trees do 
not bear seed every year. This standard seed is to be planted in about 
25 plots throughout the nursery each year, to test the uniformity of 
conditions, and to see how one year’s growing conditions compare 
with another. 

The individual Progeny Test plots in the present nursery plantings 
are each four feet long and one foot wide. Experiments to date have 
shown that by allowing 36 seedlings to the square foot, the best results 
are obtained. It has been found that this spacing can most easily be 
secured by broadcasting the seed evenly and rather heavily; then by a 
careful early thinning of the seedlings, the desired number per square 
foot can be approached very closely. While the plots each contain 
approximately 144 seedlings, those seedlings along the outside borders 
must be ignored, so that there are about 100 typical seedlings from 
which to judge the vigor of the mother tree. In the future, when 
four plots are grown of each progeny instead of two, the plots will be 
just half as large. 

As the size of seed may be an influential factor in determining 
growth, especially during the first few years, a record is kept of the 
number of seeds per gram for each progeny. In addition, a special 
experiment is being run in which seed from individual trees is graded 
by size into five lots and planted separately. 
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It is planned to grow all progenies for two years in the nursery 
without transplanting in order to give them every opportunity to show 
what they are capable of doing. It would certainly seem that inherent 
vigor should make itself apparent in this length of time. Should it not 
do so, the method will be of very doubtful value, as it would hardly be 
practicable to include all of the progenies in the plantations which are 
to be made. Supposedly however, if sufficient progenies are tested, 
measurements of the nursery plots at the end of the first and second 
year’s growth will reveal certain ones which have made very much 
better than average growth. Height and diameter measurements and 
top and root weights of 25 representative seedlings, selected mechani- 
cally throughout the plot, will be taken. It will very likely be desirable 
to secure more seed from all of the mother trees whose progenies show 
up unusually well in order to repeat the test in another year before 
drawing any definite conclusions. It is barely possible that different 
results might be secured in another year, due perhaps, to a different 
direction of the wind at the time the pollen was flying, and hence 
different staminate parents. Once the best mother trees are decided 
upon, they will be available for various types of pollination work, de- 
scribed further on. 

Seedlings of the best progenies, and of a few ordinary ones for 
comparison, will be put out in plantations which should, if possible, 
be located where the trees will not be pollinated by any other pines. 
The normal “check” trees will be removed when the trees start bearing 
cones, as they will have served their purpose of giving a basis for 
determining if the selected progenies continue to make the rapid growth 
which they exhibited in the nursery. The plantation will then be com- 
posed only of the fastest growing trees, and cross pollination will 
probably take place between them. The resultant seed may regularly 
produce seedlings of unusual vigor, and if so, additional plantations of 
seedlings of the best mother trees will be put out, so as to enlarge the 
. supply of this superior seed. 

The light cone crops of 1926 and 1927 have to date restricted this 
method in so far as pines are concerned, but the 1928 cone crop of 
Western Yellow pine promises to be quite heavy, and at that time it is 
planned to give the method a good trial. The 1927 nursery beds con- 
tain duplicate plots of 53 progenies of Western Yellow pine, 80 of 
Monterey pine, and 70 of Sugar pine. In addition, seed was collected 
in the fall of 1926 from about 250 of the largest hybrid and black 


A NEW ENTERPRISE IN FOREST TREE BREEDING 943 


walnuts that could be located anywhere in the state. Through the 
kind co-operation of the California State Division of Forestry, these 
walnut progenies were planted at the state nursery near Davis. Also 
seed that the Station had collected of 200 Redwood progenies was very 
kindly planted by Mr. Corbitt at the nursery of the Pacific Lumber 
Company at Scotia, California, in the natural Redwood belt. 


NURSERY SELECTION 


The two methods last considered have dealt with ways of finding 
the most rapid growing individual trees in the forest. The present 
method is intended to bring to light the best individuals in a nursery. 
Due to the willing co-operation on the part of the majority of the 
large reforestation nurseries of the country, it has been possible to make 
selections for vigor among tremendous numbers of trees. In many of 
the nurseries visited the largest seedlings were picked from among 
hundreds of thousands of seedlings of a species, and in some cases, 
the number ran into the millions. It would seem that the relative 
chances of finding superior individuals is much greater by this method 
than by either of the other methods that have been discussed, since 
any one year’s work in selecting trees in the forest is likely to have to 
be limited to a consideration of hundreds, or at most thousands of 
individuals. 

Nursery selection is, for the most part, carried on in seed beds 
where the seed has come from many trees and there is no record of 
parentage. Hence it is what the geneticist would call “mass selection.” 
In a naturally self-fertilized species, the selection would be directed 
toward the segregation of the “population” into various pure lines, each 
having a different rate of growth, and each capable of reproducing 
itself true to type from seed if pollinated only by individuals of that 
line. But in naturally cross-fertilized plants, such as pines and walnuts, 
pure lines probably do not exist in the strict sense of the term, as the 
continual crossing does not allow for their development. In such plants, 
then, selection can, in the main, only be relied upon to locate individuals 
whose genetic constitution is heterozygous (mixed), but which, if raised 
to seed bearing age and self-pollinated might be expected to yield a 
group of individuals which would exhibit some variation, yet would in 
general retain the vigor of the mother tree. 

When the selection is made among such large numbers there would 
also seem to be a fairly good chance of discovering an occasional 
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vigorous mutation. Mutations are sudden marked departures from the 
type, and are popularly known as sports. A variation of this kind is 
particulary valuable, as it is capable of passing its characters on to the 
next generation through the seed. 

While the nursery method under discussion has the obvious ad- 
vantage of making it fairly easy to work with very large numbers, it 
has some disadvantages. First, the selection must ‘ordinarily be made 
when the trees are only one or two years old, and it is not positively 
known that vigor at this stage in the trees’ development is an index 
of how quickly it will reach a diameter of 20 inches, for example. 
Secondly, if successful, the method supplies superior individuals which 
are so young that they cannot be used for pollination work or for seed 
production for quite a number of years; whereas Tree Selection or 
Progeny Tests, if successful, will furnish superior trees of seed bearing 
age—this practically amounts to saving one generation, which in tree 
breeding is a matter of no small importance. 

The selection of the seedlings in the various nurseries has been 
based primarily upon height growth, since it is difficult to compare the 
diameters of seedlings in a large nursery. An endeavor was made to 
choose the ones that stood out as being markedly ahead of their neigh- 
bors growing under the same conditions. It was thought important to 
avoid vigorous ones to be found in open spaces or on the edge of the 
bed, as it often happens that in such cases the extra room, rather than 
inherent tendencies, may entirely account for the unusual growth. As 
a check on the experiment, normal and weak trees were also chosen 
for comparison in subsequent growth. 

All the selected seedlings were tagged with tiny aluminum tags, 
and at the proper season were dug up with as large a root system as 
possible, and shipped to the experimental Station. Upon their arrival, 
measurements of the height, diameter, branching, and roots were taken, 
and the trees planted in the arboretum, where they can be given very 
uniform conditions. About 18 acres are allotted to the arboretum al- 
though it is at present only partially planted. In many experiments the 
errors arising from a varying environment can be largely overcome by 
the use of averages of plots scattered over the entire area. But in this 
method where individual trees are being tested for vigor, a repetition of 
any particular tree is obviously not possible, and comparable results can 
only be obtained if the conditions as a whole are uniform. It was for 
this reason that the selected seedlings were planted in the arboretum, 
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rather than in field plantings where diverse conditions of soil, moisture, 
shade and competition are bound to exist. The arboretum is cultivated 
to keep down weeds, and the trees are being irrigated, at least for the 
first few summers, to avoid undue loss of valuable trees, and to give 
them a good start. 

The trees planted in the winter of 1925-26 made comparatively 
little growth the following summer, as might be expected the first year 
after settling out. As early in the second season as the middle of May 
it was observed that the trees were putting on considerable growth, 
and complete measurements were taken to see if the vigorous trees 
were maintaining their lead. The following table summarizes the 
results secured from measuring 71 trees of Western Yellow pine that 
had been received from five different nurseries. The results are typical 
of those obtained with a number of other species of pines. The term 
“branching” refers to the total length of all branches arising directly 
from the main stem. 


GROWTH OF WESTERN YELLOW PINE TREES FROM MARCH 1926 To May 18, 1927 


Average of all trees Maximum growth made by any tree 

Vigor Height | Diameter | Branching} Height | Diameter | Branching 
(feet) (inches) (feet) (feet) (inches) (feet) 

Vigorous a2 mle 6 61 .29 2 caa 
Normal .19 213 56) “Sif aii ae) 
Weak 14 in eae a, 6 


It is evident the trees selected as being the most vigorous actually 
made the most new growth, as shown by all three of the averages. The 
“normal” trees, which represent the average of the various nurseries 
from which the trees came, outgrew the “weak” ones, on the average. 
There was quite a heavy loss among the “weak” trees, as they were 
too small to handle to advantage. Hence further selections are being 
made using only normal trees as checks, and it is believed that these 
will be adequate. 

Of course the main interest hinges, not upon the average de- 
velopment of the “vigorous” seedlings, but upon the growth of the 
best one or two of them. It will be observed that the most rapid 
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growing vigorous trees actually grew in height over three times as 
fast as the average “normal” tree. May it so continue to do for the 
next twenty-five years! 


METHODS OF POLLINATION 


Let us now leave the realm of selection and enter the field of 
creating new forms by hand pollination. Considerable time has been 
devoted to the working out of the technique of the various phases of 
the artificial pollination of pines and walnuts, and some methods which 
appear quite satisfactory have been used. 

Not the least of the pollination difficulties was the physical prob- 
lem of reaching female flowers to do the pollination work. It has 
often proved necessary to use climbing irons in ascending trees that 
are bare of limbs for many feet up, and linemen’s safety belts have 
proved useful while working high up in the trees. The problem of 
how to reach the flowers at the extremities of long slender branches 
was solved by the use of a long heavy wire, having a hook at the end. 
By means of this simple device the limbs are pulled in and held in such 
a position that the flowers can be easily worked upon. 

The usual pollination procedure with pines is somewhat as follows: 
In the spring when the buds have developed to the stage where one can 
be fairly certain as to which will form new shoots and which will de- 
velop into ovulate (female) flowers, the latter type of buds are covered 
with bags to keep away wind-blown pollen. Wax paper bags 
have been found very satisfactory under most conditions, but for work 
done early in the season when considerable rain and wind may be 
expected, paraffined cloth bags hold up better. After a period varying 
from one to three weeks, the ovulate flowers will completely emerge 
from the bud, and the tiny cone scales will be found spread far apart, 
exposing the minute ovules at their bases. At this receptive stage the 
bags are removed and the desired kind of pollen is dusted down into 
the numerous crevices of the flowers by means of a camel’s hair brush, 
which has been dipped in a vial of the pollen. The bags are then re- 
placed to avoid possible contamination with foreign pollen. In about 
two weeks after the tiny cone scales have closed in, the bags are re- 
moved. It is then necessary to wait until the autumn of the year 
following that in which the pollination is done before the seeds can be 
collected, as nearly all pines require two seasons to mattire their cones 
and seeds. 
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In order to make certain that the pollen that is applied is the only 
pollen that has a chance to fertilize the ovules in the bagged flowers, a 
practice has been made of leaving unpollinated the flowers in every fifth 
bag. If these “check” flowers should develop into cones and produce 
fertile seeds, it would indicate that wind-blown pollen reached them, 
unless the flowers developed parthenogenically, which is unlikely. As 
none of the 1926 checks produced any seeds, it seems very probable that 
the technique in this respect is satisfactory. 

Most of the samples of pollen used were tested for viability prior 
to their use in the field. Pine pollen was found to germinate best in a 
5 or IO per cent sugar solution in a Van Tiegen cell. Germination is 
usually complete in about 72 hours, at which time 75 to 90 per cent of 
the pollen grains will often have tubes which can be readily seen under 
the microscope. These tests have demonstrated the important fact that 
by keeping pine pollen in cotton-stoppered vials in the dark, it can often 
be kept alive and in good condition for several months, thus making 
possible many crosses which could not otherwise be attempted, due to 
the different blooming periods of pines in various regions. Trials of 
various methods of shipping pine pollen within the United States have 
indicated that a tight envelop is probably the best shipping container. 
In addition to the pollen collected by members of the staff, there was 
received in the spring of 1927, shipments from 42 different people which 
included 86 samples of pollen of 33 different species of pines. These 
shipments came from 23 states and from Canada, Mexico, Guatemala, 
and the Philippine Islands. It is felt that this shows a wonderful spirit, 
of co-operation, and it cannot be repeated too often that the staff is 
very grateful for the willing assistance that has been given. 

The majority of the pollination work in 1927 was done using the 
Western Yellow pine as the female parent. A grand total of 7,648 
flowers of this species were hand pollinated and smaller numbers were 
pollinated of Monterey, Sugar, Jeffrey, Western White, Knobcone, 
Lodgepole and Digger pines. The work was all done on native trees, 
with the exception of the Monterey pines, which were trees that had 
been planted. The work on Western Yellow pine was very much 
facilitated by the long blooming period which this species has in this 
region. Work was started at the lower elevations about the first of 
May, and it was not until the end of June that it was finished at the 
higher elevations. A total of 1,475 walnut flowers were also pollinated, 
the work being divided between the Northern California Black walnut, 


948 JOURNAL OF FORESTRY 


the Royal, and the Paradox. No satisfactory method of germinating 
walnut pollen has yet been found. 

Various types of pollination work were tried and an effort will be 
made to explain the results that may be expected from each kind of 
pollination. 


CROSSING SPECIES TO SECURE HYBRID VIGOR 


In the actual pollination work a particular cross of two species 
may serve either or both of the purposes discussed below. The prob- 
lem is analyzed under the heads of “Hybrid Vigor” and “Combining 
Characters,” simply to point out more clearly the definite objects in 
doing the work. 

It is well known that hybrids of various kinds of exhibit a vigor 
of growth that surpasses either parent. This unusual vigor seems to 
be due to, or at least accompanies, the hybrid condition, and for this 
reason it is generally difficult to get first generation hybrids to come 
true when their seed is planted. Trees of the second and subsequent 
generations usually tend to revert, in part at least, to the normal vigor 
of the parents. One means of getting around this difficulty would be to 
actually use first generation trees in plantations as the final crop. The 
seed supply for future reforesting might come from plantations of the 
two parental species planted in alternate rows, the crossing being done 
by the wind. Since pines and walnuts have both sexes on the same 
trees, only a part of the hybrids would be rapid growing. But the 
vigorous hybrids could be easily detected in the nursery by their fast 
growth, and these would be the ones used in making plantations. 

It seemed that the arboretum, if properly arranged, would in time 
give a wonderful test of what Nature will do in the way of making 
crosses on a large scale. The species which are most likely to cross 
would be those which are most closely related. It was learned* that the 
pitch or hard pines may be divided into seven groups upon the re- 
lationship of the species one to another. These groups have been the 
basis of the arboretum arrangement. The most important group, 
Australes, contains Western Yellow pine, the four chief Southern pines, 
and the several Mexican species. The arboretum blocks have been so 
arranged that each of the five major species is adjacent to trees of all 
of the other four species in at least one place. The other groups of 
pines are arranged in a similar manner and when the trees begin to 


*George R. Shaw, “The Genus Pinus’—Arnold Arboretum, IQI4. 
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flower, natural cross pollination should take place between adjacent 
species. This will give an opportunity to see if hybrid seed and first 
generation hybrid trees can be produced in this way. 

Another method of utilizing the hybrid vigor would be by the use 
of second generation trees grown from seed produced by the finest of 
the first generation trees. Supposedly the best results would come 
from the use in plantations of selected vigorous seedlings from the 
hybrid trees which gave the most uniformly vigorous progeny. 

A third way of utilizing hybrid vigor would be to reproduce the 
fastest growing first or second generation trees by vegetative means. 
Both pines and walnuts can be grafted, but the operation is expensive 
when considered in connection with trees to be used for timber growing. 
Possibly the extra growth of such a strain would more than off-set the 
additional cost, especially in the case of walnuts. It seems that neither 
pines nor walnuts are ever grown from cuttings in a commercial way, 
as the proper technique is not understood. Work is being started on 
the problem of rooting cuttings of these trees. Pines have been grown 
from cuttings, but a low and uncertain percentage of the shoots take 
root, and it is not known what type of a tree such plants will produce. 

Hybrid vigor is not limited to hybrids between species, although 
it usually appears in its most pronounced form in such cases. Hybrids 
between geographical races of the same species may give rise to this 
enhanced rate of growth, as may crosses between individual trees of the 
same species growing in the same locality. The closer the relation be- 
tween the two forms that are crossed, the less the likelihood that the 
offspring will exhibit marked hybrid vigor. On the other hand, the 
wider the cross, the more difficult it is to effect it, and the more danger 
there is that the progeny will be partially or completely sterile. There 
is usually a certain degree of relationship that gives both the desired 
vigor and also complete fertility. But this varies with each type of 
plant, and it is impossible to predict what sort of crosses will yield the 
best results in a particular genus. 

There are at present five known natural pine hybrids* and two 
artificial hybrids. It seems very significant that these are all between 
pairs of species that are in the same group. The list is as follows: 


* Ascherson and Graebner, “Synopsis der Mitteleuropaischen Flora,” Ed. 2, 
Vol. 1, 351-355 (1913), and H. H. Chapman, “A New Hybrid Pine,” JouRNAL oF 
FORESTRY 20: 729-734 (1924). 
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Group Australes 


Longleaf pine (P. palustrus) X Loblolly pine (P. teda) = P. sondereg- 
geri-Natural hybrid. 


Group Insignes 
Aleppo pine (P. halepensis) < Cluster pine (P. .pinaster)—Natural 
hybrid. 
Group Lariciones 
Austrian pine (P. nigra) X Japanese Red pine (P. denstflora)—Hy- 

brid produced by Dr. A. F. Blakeslee in 1914. 

Scotch pine (P. sylvestris) X Austrian pine (P. nigra)—Hybrid pro- 
duced by Clotzsch in Germany in 1845. 

Austrian pine (P. nigra) X Scotch pine (P.  sylvestris)—Natural 
hybrid. 

Swiss Mountain pine (P. montana) < Scotch pine (P. sylvestris) — 

Natural hybrid. 

Swiss Mountain pine (P. montana) X Austrian pine (P. mgra)— 

Natural hybrid. 

The fact that there are no known crosses between these or other 
groups of hard pines, would lead one to believe that such crosses are 
much more difficult to make than those between species of the same 
group. However, the small amount of pine pollination which was done 
in the spring of 1926 has yielded 24 seeds of the cross Western Yellow 
pine (P. ponderosa) X Swiss Mountain pine (P. montana) and 29 seeds 
of the cross Western Yellow pine & Digger pine (P. sabiniana). Both 
of these are crosses of species in different groups, but groups which 
are fairly closely related. The hybrid seeds average nearly as heavy 
as normal well-filled seeds of Pinus ponderosa from this locality, and 
it is hoped that most of them will prove to be fertile. 


CROSSING SPECIES TO COMBINE GOOD QUALITIES 


Quite distinct from the idea of crossing species to obtain hybrid 
vigor is this plan of making crosses to bring together in a new hybrid 
form desirable qualities now occurring in two different species. The 
method may, perhaps, be best explained by citing examples of desirable 
combinations of characters. 


(a) A cross of Western Yellow pine with Monterey pine (P. 
radiata), to bring together in one new form the high quality 
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wood of the former species and the extremely rapid growth 
rate of the latter. 

(b) <A hybrid between Western Yellow pine and Slash pine (P. 
caribea) to combine the great hardiness and adaptability of 
the Western species with the tropical growth rate, strength of 
wood, and high quality naval stores of the other. 

The ease with which any particular combination of characters may 
be obtained is proportional, to a certain extent, to the number of 
chromosomes possessed by the species in question. It is known* that 
pines usually have 12 pairs of these carriers of inheritance, although 
the number is sometimes 13 to 16. As these numbers are about average 
for plants, about an average amount of difficulty in securing desired 
combinations may be expected. 

According to the commonly accepted principles of Mendelian 
heredity, the first generation of trees following the cross is not likely to 
show the looked-for associations of desirable qualities. This first or 
F, generation ordinarily consists of individuals that are genetically 
heterozygous (mixed and unstable) and that exhibit outwardly only 
those characters that are dominant. The recessive characters usually 
do not appear until the second, or F, generation. It will, then, be 
necessary to bring the F, trees into flowering as early as possible, and 
carry on cross pollination experiments between them. The resultant 
F, hybrids offer wonderful chances for finding the particular combina- 
tions of characters that are desired. Some of these second generation 
individuals will need fixing. This may require selection and crossing of 
the best individuals for several generations. Self-sterile hybrids can 
sometimes be made to procure fertile seeds by back crossing onto one 
of the parental types. 

It is to be borne in mind, however, that typical Mendelian ratios 
cannot be regularly expected from crosses as wide as those between 
different species, although they have been found in some cases.** This 
type of inheritance commonly results from crosses of different forms 
within the same species. It is rather difficult to predict the nature 
of the hybrids that will result from crossing two distinct species, par- 
ticularly if the species are distantly related. 


* Margaret C. Ferguson, “Life History of Pinus,” Washington Academy of 


Science, Vol. VI, 1904. 
** Babcock and Clausen, “Genetics in Relation to Agriculture,” revised edi- 


tion (1927), p. 305-330. 
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Experiments are being conducted with various types of ringing 
as a possible means of artificially inducing early flowering, and thus 
shortening the generations. It has been found that the ringed area 
generally heals over quite nicely, which is an essential feature if the 
method is to be a success. It is hardly time yet to report the effect on 
flowering. f 

CROSSING GEOGRAPHICAL RACES OF SPECIES 


As previously brought out in the discussion of “Hybrid Vigor,” 
it is quite frequently the case that crosses of this degree of relationship 
give the best results, in that the hybrids often possess both fast growing 
capacities and full fertility; whereas species crosses are more likely to 
be at least partially sterile, and hence of less value. Most of the ex- 
amples of hybrid vigor that have come to the attention of plant breeders 
in the past have resulted from combinations of different types within 
the same species. 

The 1927 work under this heading consisted principally in the use 
on El Dorado Western Yellow pine of pollen of the ordinary form of 
the species from four different parts of the range, and pollen of Pinus 
ponderosa variety scopulorum from four states. 


CROSSING INDIVIDUAL TREES OF A SPECIES 


A rapid growing strain might also be developed by crossing two 
vigorous individual trees of the same species growing in the same 
locality. Additional vigor, beyond that of the parents might or might 
not be obtained. The main idea in this case would be to preserve the 
vigor that exists in certain trees, and make it possible to produce a strain 
possessing this capacity for quick development. But as this method is 
dependent upon the use of individual parent trees that are known to 
have inherent vigor, it cannot be fully carried out until such trees are 
located, by means of Progeny Tests or by Tree Selection. However, 
crosses have been made between individual trees of good appearance, 
mainly to see if trees are normally inter-fertile or inter-sterile. 


SELF-POLLINATION— (INBREEDING) 


The results of Progeny Tests, using seed that was pollinated by 
pollen blown in by the wind from unknown sources, may be so variable 
and so uncertain as to be inconclusive. That is, trees that are inherently 
vigorous may be pollinated with pollen from mediocre trees and the net 
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results may be a lot of seedlings that are so little, if any, better than 
the average that the difference is not noticeable, or is not considered 
significant. Or, conversely, a certain tree may give an unusually good 
lot of seedlings, but if the neighboring trees which normally pollinate 
it were removed, its progeny might be no better than the average. 
Hence it may be necessary to carry on self-pollinations on each and 
every tree which it is desired to test. It is hoped that the wind- 
pollinated Progeny Tests will prove to be sufficiently accurate to make 
it possible to eliminate about half, or more, of the trees tested, that is, 
those that are obviously inferior in their growth capacities. Then self- 
pollinations could be carried on with all of the trees that seemed to have 
some promise of possessing unusual vigor, the thought being to find 
the best individual, or individuals, by means of Progeny Tests using 
self-pollinated seeds. 

In breeding work with other kinds of plants it is often considered 
necessary to self-pollinate individual plants for several generations in 
order to reveal the true character of the material with which one is 
working. Pure lines breed absolutely true, but in naturally cross- 
pollinated plants, true pure lines cannot be expected. However, several 
generations of inbreeding and selection will probably develop lines that 
are sufficiently true for practical timber growing purposes. It is thought 
that there should be great differences in the vigor of these different 
lines that might be developed, and since they can be expected to come 
fairly true from seed, it offers one of the best possibilities, the main 
objection to it being that it may require a very long period of years. 

Inbreeding is known to be quite successful in fixing most characters 
for which selections are commonly made. There may be some doubt, 
however, as to its effectiveness in the case of the character “vigor,” 
in as much as inbreeding has the reputation of gradually causing a loss 
in vigor. This, however, does not always occur, and the only way to 
find out the actual effect in a particular case is to try it, as is being 
done. Giant as well as dwarf strains have been developed by this 
means. 

Anyone who is particularly interested in any phase of the work 
discussed will confer a favor by communicating with the writer as he 
is very anxious to get in touch with as many people as possible who are 
thinking along these lines. Criticisms of statements, or of methods 
being employed, will be welcomed. 


THE COMMERCIAL PRACTICABILITY OF SUSTAINED 
YIELD IN NORTHERN HARDWOODS* 


By R. B. GoopMAN 
Secretary, Goodman Lumber Company, Marinette, Wisconsin 
CHANGING CONDITIONS IN THE LUMBER INDUSTRY 


Until recent years the sawmill as a unit of forest industry was 
quite generally the basis of a period operation. THe-enterprisers by 
purchase and trade blocked up an operating unit, built a sawmill usually 
at the mouth of a river down which the logs were floated to the mill. 
Then as the industry developed the mill was built in or near the 
forest and connected to it with logging railroad. Fifteen or twenty 
years’ supply of timber was considered sufficient to warrant the con- 
struction of a sawmill. When the lumber industry shifted from the 
Lake States to the South, larger mills were built and larger tracts 
of timber acquired. Where formerly from one to five hundred 
thousand dollars represented the investment, gradually units of one 
to five million doliars appear, but in spite of these larger aggregations 
of capital the operations were still conducted as period operations both 
in the South and on the Pacific Coast. 

The lumber operation in the past was the commercial process of 
clearing the land for agriculture and it continued on this basis long 
after agriculture ceased to take up the land cleared. The cutover lands 
accumulated and were dropped for taxes. 

Until very recent years the profit from the lumber enterprise ac- 
crued from the increase in value of the timber rather than from 
the industrial profits in its conversion. 

The exhaustion theory of enhancement in the value of forest 
products due to the decreased supply of standing timber and the con- 
stantly increasing demand for lumber was universally accepted. During 
the past ten years of enormous industrial development and expansion 
the position of wood as a natural resource has materially changed. 
The increased price of lumber has increased its sales resistance and 
made possible the introduction of substitutes in many uses at the same 
time that increasing taxes and interest charges on standing timber which 
is no longer materially increasing in value stimulated the production 
of lumber. Except in times of exceptional demand the lumber market 

*Delivered before the Commercial Forestry Conference, November 17, Chi- 
cago, Illinois. 
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has been oversupplied. Now the lumber industry is facing an anoma- 
lous situation. As a whole it is operating unprofitably while it is 
consuming or destroying the Nation’s greatest natural resource. 

Partly through excessive taxation, partly through careless setting 
of fires and partly through the clear cutting of the lumber industry, 
great forest areas have been laid waste. In certain regions the loss 
of the forest brings about not only loss of industry, but economic 
loss through erosion, loss of water power, irregularity of stream flow 
and flood damage. The nature lover protests against the destruction 
of the wild life and scenic beauty that comes with the destruction of 
the forest and the public is alarmed because of our approach toward 
timber famine. As the result of this awakening to the importance of 
our forest resources and their threatened extinction there developed 
a national forest policy which expressed itself in the theory that re- 
forestation is a public function. Evidently if the ownership of timber 
is commercially unprofitable, private enterprise could not be counted 
upon to perpetuate our forest resources, but forestry as a public func- 
tion, brought to its logical conclusion, disclosed an enterprise entirely 
too great for the Federal and State agencies to cope with. 

Almost within the past five years there has developed a new forest 
policy which is based upon the theory that if the individual timber 
owner is afforded a reasonable security from the danger of forest 
fires and a reasonable adjustment of tax burden, the growing of 
timber may be made commercially attractive. Then private enterprise 
would have the necessary inducement to perpetuate our forest re- 
sources. This condition now exists in a large number of states, the 
latest to qualify being the states of Wisconsin and Minnesota. 


THE SUSTAINED YIELD OPERATION 


The perpetuation of forest resources through economic use is 
termed “‘sustained yield.’ The commercial practicability of any forest 
industry enterprise depends upon the balancing of many diverse factors. 
The problem changes with the character of the timber, its geographical 
location and the nature of the individual timber block. 

The hardwood lumber production in northern Wisconsin and the 
Upper Peninsula of Michigan will gradually decline for the next thirty 
years, when the effects of reforestation should bring about an increase 
of the available merchantable sawtimber. The situation with respect 
to pulpwood supplying the local paper mills is somewhat similar, but 


956 JOURNAL OF FORESTRY 


fire protection measures and planting will bring about an increased 
supply of pulpwood in a considerably shorter period. 

The analysis that follows refers to an operation in the northern 
hardwood forest. I will briefly outline first the conditions which will 
constitute for it an operation on the sustained yield basis, and then I 
will describe the process by which I am proposing to change this opera- 
tion from a period operation to the sustained yield basis. The mill 
can be operated economically on an annual cut ranging between 18 
and 22 million feet log scale sawtimber, together with the by-products 
consisting of hardwood cordwood used for chemical distillation, cedar 
products, and pulpwood. 

The rate of growth per acre of highland timber will probably 
reach 300 feet per acre per annum. Basing my calculation on an 
average net growth of 250 feet per acre, 80,000 acres of timber will 
be required to support an annual cut of 20,000 thousand feet. The 
economic operation of this timber block on sustained yield may be 
forecasted definitely. Projecting ourselves into the year 1960, suc- 
cessive cuttings on virgin timber and the reforestation of destructively 
logged timber areas should produce a satisfactory sustained yield timber 
stand by that time. 

Changed conditions in the hardwood industry must be taken into 
account. In the North and in the South through both selective and 
clear cutting, the fully matured hardwood trees will be gone. Users 
of hardwood will find it more economical to use built up dimension and 
the producer will be supplying railroad ties, hardwood squares, inch 
lumber, plywood and veneer stock. The value of merchantable 
product will come entirely from smaller trees and the value of the 
tree will vary in proportion to its cubic contents more closely than 
at present. 

With the elimination of the larger sized trees logging and milling 
operations will be confined to a uniform run of logs of smaller di- 
mension which will require modification of the mechanics of logging 
and manufacturing and the higher cost now determined for small logs 
by Zon, Garver, Ashe and other foresters will not apply when the 
entire operation is based upon and designed for the handling of small 
logs. Calculations based on the present market for the products of 
hardwood logs indicate an increment in value due to net growth of 
approximately 4 per cent per annum between 14 and 20 inches D.B.H. 
When market conditions cease to reflect advantage in value due to in- 
creased dimensions, the growth in value of the tree after it becomes 
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merchantable will be approximately 3 per cent per annum and this 
return will start to decline at a much smaller diameter limit. 

However, we are dealing with an entire forest. The original virgin 
hardwood forest of all aged classes constituted a natural sustained 
yield. Nature selectively logs continually with disease and storm in- 
stead of saw and axe. This is to be changed to a commercial sustained 
forest from which the trees of merchantable size are artificially removed 
at intervals of from sixteen to twenty years. The forest’s natural 
reproduction is not destroyed, but aided by the process, and, barring 
fire or insect damage, there will always be a stand of younger timber 
to grow to merchantable size at the time of each successive cutting. 
This forest will probably be valued on a capitalization of at least 6 
per cent annual income. Therefore individual trees left standing after 
their increase in value is at the rate of 3 per cent per annum are 
unprofitably occupying space in this commercial sustained yield forest. 

The minimum merchantable tree is the smallest tree that will, in the 
ordinary course of logging and manufacturing existing at the time of 
cutting, produce merchantable products exceeding in value the cost of 
its conversion. Studies based on present market conditions indicate the 
present minimum merchantable tree size in northern hardwood at 13% 
inches D.B.H. The changing conditions of conversion and marketing 
under sustained yield indicate that by the year 1960 the minimum hard- 
wood merchantable tree will be about 12 inches D.B.H. 

The best basis for determining prospective realization on the future 
sustained yield operation is the assumption that the arguments for 
advance in hardwood product values are offset by the pessimistic argu- 
‘ments for a general decline in all wood products. Using the average 
realization per thousand of the operation for the past three years as a 
basis, and adjusting this to sustained yield conditions, I obtain a net 
income from the 200,000,000 feet annual cut after Federal income taxes 
of $139,000. This annual income capitalized at 6 per cent gives a 
value for the 80,000 acre block of $29 per acre. 

A. COMPUTATION TO DETERMINE VALUE OF COMMERCIAL SUSTAINED YIELD FOREST 
Realization for years 1924, 1925 and 1926 after restoring taxes paid 


on timber and interest paid and deducting 3 per cent depreciation 
on plant and 6 per cent interest on capital employed in conversion 


Binal FETE REINS 5 ceri} Selo On HOO OOO cI cer anon UIC CSmisiaiony an $9.65 per M. 
Deduct estimated increased cost of logging on sustained yield on 
account of larger area cutover each year 2 .....c.ecscwsecse snes 65 


Assumed realization for sustained yield .—......0..sc06css-++6 .~..$9.00 
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Cut 20,000 M. feet per annum—total realization .........-.s+e+eese $ 180,000.00 
Deduct 10 centsaper acre taxes qi.1sas he elee errr $8,000.00 
Deduct 5 cents per acre fire prevention .........++.+++eee 4,000.00 
Deduct 10 per cent severance tax on stumpage valued at 

50 per cent of realization, or $90,000.00..........++..++-- 9,000.00 21,000.00 
TaxablesinCome tse cis necro eee eae ee ee eee See $ 159,000.00 
121% per cent Federal Income Tax .........--.-+---+00----% cae 19,875.00 
Anntial netcincoime Acie cts clacterince aie ror oeaeier acerate sueteteianent eters tate iate $ 139,125.00 
Annualenet income capitalized at Oper cent eric teeter itieieiist 2,318,750.00 
Capitalivaltie percacre re crr nein evoke otltackelerleleetsheltetel et at-eatet aie eto taate 29.00 


THE DEVELOPMENT OF THE SUSTAINED YIELD 
The commercial practicability of the sustained yield depends in this 
operation on the possibility of acquiring a considerable portion of 
80,000 acres of sustained yield timber at a future cost of about $29 
per acre and the possibility of inducing other owners tributary to the 
block to adopt such forest management as will complete this aggregate. 
The sustained yield block for this operation may be recruited 
about as follows: 
Present stand to be selectively cut through successive cycles until 
finally developed to sustained yield condition ...................- 40,000 acres 
Additional purchases of high land virgin timber to be cut as above .. 5,000 acres 
Cutover land owned and acquired in varying degrees of forest cover 


requiring varying degrees of thinning and planting .............. 15,000 acres 
Forest wood lots held in forest growth by tributary timber owners ..20,000 acres 


Total® blockeforssustained syieldimee ase eee eee eee 80,000 acres 


The operation is already on the selective logging basis, having 
reached this decision after considering the report presented by Donald 
Bruce of Mason and Stevens. Figures based on Bruce’s report and 
selective logging costs and realizations prepared for this region by 
Raphael Zon and R. D. Garver indicate that from the standpoint of 
immediate return or on the basis of discounting future realizations on 
as low a rate as 4 per cent, the value of the 40,000 acres of virgin timber 


is at least 30 per cent greater on the selective cutting program than 
on the clear cutting basis. 
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B. COMPUTATION TO DETERMINE PRESENT VALUE OF FUTURE RETURNS UNDER CLEAR 
CUTTING AND SELECTIVE CUTTING 


These computations are based upon the following assumptions which are 
supported, first, by exhaustive mill scale studies of logging and milling costs and 
realizations for various diameter logs; second, by analysis of the cost and income 
accounting of the particular operation on which these calculations are based: 


(1) Realization for clean cutting determined in computation A, $0.65 
per M. 


(2) The first selective cutting to flexible 20 inches D.B.H. limit to remove 
approximately 50 per cent of sawtimber by volume has been determined by 
analysis of grades and market values to produce approximately 70 per cent of the 
value of lumber product per acre. This gives average production a 40 per cent 
increased value. The increased cost of logging half instead of all of the saw- 
timber per acre can only be accurately determined by logging and milling practice, 
however, careful studies by independent foresters lead to the conclusion that the 
increases and decreases in operating costs resulting will result in a net increase 
of less than 20 per cent in cost of production f.o.b. cars exclusive of any adjust- 
ment in the rate of depreciation on the conversion plant. It is therefore assumed 
that the net increase in realization in the first selective logging cut will be 20 
per cent. This increase applied to the realization in item (1) gives a realization 
under the first selective cutting of $11.58. 


(3) The tract of timber used in the computation is 40,000 acres and the 
first cycle cutting specifications are to a flexible diameter limit of twenty inches, 
taking one-half of the timber, or 5,000 feet, per acre and cutting 4,000 acres per 
year, giving an annual cut of 20,000 M. feet. 


(4) The first cycle of cutting at 4,000 acres per year would be ten years. 
At the end of this cycle the first 4,000 acres cut are assumed to have grown 
250 feet a year additional sawtimber per acre. Therefore the 5,000 feet left 
after the first cut will have grown to 7,500 feet per acre at time of second cutting. 
It is assumed that to leave a satisfactory cover of young timber approximately 
4,000 feet per acre must be left after the second cutting and the amount cut per 
acre for the second cutting is fixed at 3,625 feet per acre. This brings the 
cutting down to a diameter limit of about fourteen inches D.B.H. The increased 
value of this product compared with the clear cutting product from trees ten 
inches and up is found to be 20 per cent and the increased costs in the second 
cutting, the railroad grades being all in place for the second laying of spur tracks, 
is now placed at 10 per cent, leaving a net gain of Io per cent over the realization 
item (1), or $10,615 for the second ten year cycle. 


(5) At the end of the second cutting period the amount of timber standing 
on the 4,000 acres cut during the preceding year is approximately 4,000 feet per 
acre; on the 4,000 acres cut two years before is approximately 4,250 feet per 
acre, etc., making a total of 205,000 M. feet of standing timber of all age classes 
up to about fourteen inches maximum D.B.H. This represents the class of tim- 
ber described as commercial sustained yield, the value of which, on a basis of 
6 per cent income capitalization, of $29 per acre, is shown in Computation A. 
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Under these conditions clear cutting for twenty years would give an annual 
realization of $193,000 a year. From this realization must be deducted each year 
the taxes on the remaining tract of timber and an additional amount for depreci- 
ation representing the difference between the 3 per cent of the conversion plant 
already deducted and the amount necessary to write off the entire plant less 
salvage value in twenty years, and a deduction is also necessary for the estimated 
Federal corporation income tax. Making these deductions for the first year we 
obtain a net realization for stumpage cut in that year of $145,625. Owing to the 
decrease in timber taxes this realization under the clear cutting plan increases 
until in the twentieth and final year it has reached $173,625. Reducing ‘these 
annual net returns in future years to a present value on the basis of 4 per cent 
compound interest, we have a present value for the end of the first year of 
$140,018, which decreases until for the final year we get $79,242. Adding these 
present values for each year, we get a total present value of realization of 
$2,108,000, or $5.27 per M. feet, or $52.70 per acre for the entire tract realizable 
through clear cutting over a period of twenty years. 

Under selective cutting, applying the conditions described in items (2) to 
(5), we obtain the first ten-year cycle an annual realization of $231,600, and for 
the second cycle of $153,700, from which as in the former calculation taxes on 
standing timber and Federal income taxes must be deducted, but as the timber 
is selectively cut over in ten years and after selective cutting is reduced to the 
land tax of ten cents per acre, the reduction in taxes is more rapid than under 
the clean cutting as twice the acreage is cut over each year. As it is necessary 
to protect the selectively cut timber from fire an additional charge of five cents 
per acre, or $2,000 per year, for the tract is deducted. There is, however, no 
additional deduction for depreciation as the 3 per cent already deducted covers 
depreciation of plant on sustained yield basis. These deductions reduce the 
realization in the first year from $231,600 to a net realization of $184,000 which 
increases each year on account of reductions in timber tax to $209,000 at the end 
of the tenth year, after which the second cycle of cutting begins with a reduced 
cut as stated in item (4), giving a realization of $153,700. There are no longer 
timber taxes, but the acreage tax now amounting to $4,000 and the 10 per cent 
yield tax which is based upon an assumed stumpage of $5.00 per M. feet and 
the continuing charge of fire protection, reduce the realization for the eleventh 
year to $129,700, which remains constant during the following ten years. These 
annual future incomes reduced to present value on the basis of 4 per cent com- 
pound interest give a total present value realized through the twenty-year period 
of $2,283,000, or $5.71 per M. feet of original stand, or $57.10 per acre. 

After the first and second selective cutting, totaling twenty years, there is 
left on the 40,000 acres approximately 250,000 M. feet of young timber capable 
of producing a 6 per cent return on a valuation of $20 per acre, or a present 
value of $13.23, making a total present value realized per acre, partly through 
liquidation and partly through the sustained yield forest remaining, amounting to 
$70.23 per acre. This represents an increased return from selective cutting over 
clear cutting of nearly 4o per cent. The relative gain would be greater if the 
present value were determined at a higher compounding interest rate than 4 per 
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cent. However, it is advisable to set up some margin of safety as there are 
many elements. of risk involved in the long time enterprise. It is impossible to 
eliminate entirely the risk of fire and no account has been taken of the possibility. 
of excessive storm damage or the possible inroads of insect destruction. A liberal 
allowance for these contingencies might reduce the gain from selective cutting 
over clean cutting to 30 per cent. 


When we have proceeded with selective logging, cutting to smaller 
diameter limits in each cycle, we will eventually remove all merchantable 
trees to the 12 inch D.B.H. limit. This tract will then be on the sus- 
tained yield basis and it will have more than paid its way in the process. 

I have assumed an annual charge of five cents per acre for fire 
prevention which will be used in co-operation with the work of the 
State fire wardens, erecting of fire towers and maintenance of fire 
fighting equipment and seasonal patrol and help in educational work. 

The disposal of slash is accomplished by the removal of all body 
wood. Our production and marketing of cordwood has been developed 
to the point where it is self-sustaining. All wood is removed down to 
four inches in diameter and the choppers are required to lop down 
the remaining small branches and brush so that in the course of two 
or three years it is completely rotted. We have tried piling and burning 
slash and found that in our mixed hardwood forests this work created 
greater fire hazards than it removed and invariably caused unnecessary 
damage to the forest cover. It is only to be resorted to with great 
caution during favorable weather conditions and at points where there 
is special hazard. What is meat for one forest region may be deadly 
poison for another. 

The reforestation of denuded land presents a wide variety of 
specific problems in this particular territory. Where there has been 
no fire in old cuttings natural reforestation has taken place. In 
some areas the young timber is overcrowded and pruning is necessary. 
In other places drainage would be possible at slight expense and there 
is much available area that requires planting to produce commercial 
species. Planting on any extended scale will require the development 
of a nursery. 

The problem is new to us. It is new to the region. It will require 
several years of actual experience before we can forecast the extent 
to which the reforestation program can profitably be carried on. For 
this particular reason reforestation is relied on eventually to supply 
15,000 acres of additional sustained yield forest to which I have fixed 
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a future value of $29 per acre. The rate of interest that should be 
accumulated against the reforestation investment is given the benefit 
of a high degree of security. Under the forest crop law the timber 
owner is assured by the state through a fifty year contract that there 
will be no increase in the rate of taxation. After the initial pruning 
or planting, provided fire prevention measures are adequate, the invest- 
ment will develop of itself. It is continuously employed and carries 
with it the satisfaction of performing an incidental public service in 
the perpetuation of the forest.. Therefore while we endeavor to earn 
at least 6 per cent on capital actively employed and subject to risk, 
I am satisfied, and I believe others will be satisfied, to earn 4 per cent 
on an investment in future timber. 

Assuming, therefore, a future valuation of $29 per acre and an 
annual interest charge of 4 per cent, an annual fire prevention charge 
of five cents per acre and an annual tax of ten cents per acre, a definite 
schedule can be made of possible present investments to produce an 
expected value of $29 per acre in a given number of years. I can 
pay $1.00 an acre for land or I can expend $1.00 an acre on land if there 
is a reasonable expectation of natural reproduction to merchantable size 
for selective cutting in fifty years. A first cost of $5.00 per acre would, 
under the same conditions, require an expectation of reaching mer- 
chantable stand in thirty-three years, and an expenditure of $10.00 
per acre in the purchase of land stocked with young growth is war- 
ranted if there is a reasonable expectation of merchantable size in 
twenty-two years, and a selectively cut area of well stocked young 
timber that will become merchantable in ten years should have a pres- 
ent value on this basis of $18.00 per acre. 

The same calculations indicate that it is inexpedient to buy addi- 
tional mature timber except for immediate cutting. A present pur- 
chase of mature timber at $50.00 an acre which would remain under 
the old tax system with interest compounded at 4 per cent would have 
reached at the end of twenty years a cost of $138.00 per acre. 

These problems of reforestation require a new kind of timber 
estimating. Formerly our cruisers’ estimates were confined to the 
merchantable timber and the agricultural character of the soil. We 
now want our cruisers to acquire the art of seeing what is not, but 
what will be, on the land. We are more interested in the young timber 
than the mature timber, and we need the information that will enable 
us to determine the probabilities of what will grow naturally on the 
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land, how much of it must be planted, how much of it must be thinned, 
and how many years will be required for it to reach commercial value. 

I anticipate that the development of forest growth on adjacent area 
will not be difficult. Fortunately for our forestry program there is 
no other use to which the land can be put. Adjacent mature timber 
will be cut by its owner selectively when he learns that selective cut- 
ting is more profitable. If I plant trees successfully, smaller owners 
will follow my example. In a few years what are now innovations 
will become approved practice. 


CoNCLUSION 


If this selective cutting operation demonstrates in practice the 
theoretical results indicated, a lumber operation based on clear cutting 
in northern hardwood with more than five years cut would be economi- 
cally wasteful provided there were neighboring operations with longer 
life to absorb the selectively cut timber at a fair price, and operations 
in this territory, having ten years or longer life, would clearly gain by 
practicing selective logging. Larger operations in the territory could, 
through selective logging, fire prevention, planting and thinning, build 
up from their present timber holdings and worthless cutover land, a 
sufficient area of growing timber for a sustained yield operation, and 
the reforestation costs involved would be less than the increase in 
income from selective cutting of their remaining virgin timber. This 
conclusion, however, applies only to all age class mixed hardwood 
forest operations. 

Where the public has done its share in creating adequate sentiment 
and laws for fire protection and has given the timber owner the as- 
surance of fair and equitable distribution of the tax burden, the timber 
operator fails in his stewardship, both to himself and to the public, 
if he fails to investigate this whole problem of efficient utilization of the 
forest. A trained forester can tell him much about it generally and, 
after spending six months on the operation, can tell him more about 
it specifically. From his own experience and accounting records and 
his knowledge of the market trend he should be able to build upon 
the information that the forester furnishes him. When he has done 
all this conscientiously and only then, can he finally decide on the com- 
mercial practicability of developing his operation on the sustained yield 
basis. 


AMERICAN FORESTRY AND THE METRIC SYSTEM 
By P. C. WAKELEY 
Southern Forest Experiment Station 


At the conference of Forest Experiment Stations held at Madison, 
Wisconsin, in 1924, the director of one of the stations proposed that the 
United States Forest Service publish its yield tables irt cubic meters per 
hectare. The usual tables of board foot volume per acre would be 
published in any event, with the addition of the cubic units demanded 
by scientific work and by increasingly close utilization, especially of 
such products as pulpwood and acidwood. The director’s contention 
was that nobody was yet very familiar with the cubic foot as a unit of 
timber measurement, that the cubic meter was at least equally suited 
to the purpose and had an advantage in the matter of decimal computa- 
tion, that the metric tables would make our yield figures available for 
direct comparison with those of Europe, and that the immediate adop- 
tion of the cubic meter would save us from a later and more difficult 
change from an increasingly familiar cubic foot. 

The other forest investigators at the conference considered this 
astonishing suggestion a rare bit of humor, and it was greeted with 
laughter and apparently forgotten. Yet its author advanced it in all 
seriousness, and with good reason. The whole subject of measure- 
ments is of the utmost importance in forestry and the lumber trade 
as in every other branch of science and industry. 

This is the age of measurements. Almost every phase of human 
activity finds quantitative expression, and, as time goes on, the accuracy 
and convenience of that expression increases. In forestry and the 
lumber industry this increased refinement and efficiency in measure- 
ment is marked by improvement of cruising methods, scrap- 
ping of obsolete log rules, gauging (both by material saved and by 
money earned) of the efficiency of different stages of operations, and 
thorough testing of the results of forest research. Similar changes are 
occurring everywhere, one of the most striking being a universal ten- 
dency toward standardization of parts or processes within a given 
branch of industry. Recent standardization of lumber grades is a con- 
spicuous example, but the movement is by no means confined to the 
lumber trade. 

What is more, standardization cannot be confined indefinitely to 
any political division of the earth’s surface; our constantly improving 
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means of communication and transport make such limitation impossible, 
even if it were desirable. It is only a matter of time before all com- 
mercial and scientific units of measurement, and many actual standards 
for parts and products, must be international, units of forest measure- 
ment and standards for forest products among the rest. 


HISTORY AND NATURE OF THE METRIC SYSTEM 


Any discussion of international units must include the metric sys- 
tem, which has been adopted by 80 per cent of the nations of the 
world, comprising 70 per cent of the earth’s population.t American 
foresters are familiar with the inch, foot, chain, and acre, and with the 
board foot and cord, though perhaps few of them know that the Ameri- 
can foot is slightly longer than the British.2* With the cubic foot 
they are less familiar, as was pointed out by the perspicacious director 
at Madison. With the metric system their acquaintance is usually 
slight, the result of brief laboratory courses in college; therefore, a 
summary of essential facts concerning the system is not out of place. 

The metric system came into being in the last decade of the Eight- 
eenth Century, the outgrowth of earlier suggestions for an improved 
system of weights and measures to replace the old arbitrary units then 
in common use.* Jean Picard, the astronomer (1620-1682), for ex- 
ample, had proposed as the unit of length the length of a pendulum 
beating one second at sea level at latitude 45°. This had a more logical 
relation to the universe in general than had the foot, the hand, the pace, 
and other accepted units based on vague standardizations of average 
body measurements. By 1783, James Watt, the Scotch engineer who 
invented the modern condensing steam engine, had begun to advocate 
an international decimal system of weights and measures to replace 
the local, non-decimal systems.’ Others made similar suggestions, and 
in 1790 the French National Assembly appointed a committee to con-’ 
sider the formulation of a suitable system and the choice and determina- 
tion of the unit of length. The choice lay between the length of the 
seconds pendulum, a fraction of the earth’s equator, and a fraction of 


1Measurement. (Metric Association, New York) r (1): 10925. 

?Lefax sheets on measures of length, area, volume, and weight. (From 
Carl Herings, Conversion Tables.) 

Encyclopedia Britanmca, 11th ed. Weights and measures. 1011. 

* Encyclopedia Britannica, 11th ed. Metric System. 1911. 

® Metric Association. Metric weights and measures. 3rd ed. 1919. 
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the quadrant of a meridian of the earth. The committee finally chose 
as the unit of length, or meter, one ten-millionth of the quadrant of the 
meridian through Paris, and in 1795 submitted a scheme of measures 
and weights based upon decimal multiples and subdivisions of the meter 
and upon the weights of metric volumes of pure water at the tempera- 
ture of maximum density. The actual length of the meter was reported 
in 1799, on the basis of the best surveys then possible; and was fixed 
by law on December 10 of that year. The length so determined is pre- 
served at Paris in an iridio-platinum bar, copies of which have been 
distributed to other nations. The use of the new system became com- 
pulsory in France in 1801, and from this beginning has spread until 
today the meter is recognized as the international standard practically 
throughout the world. 

All standard measures of length in the metric system are decimal 
divisions or decimal multiples of the meter, those in commonest use 
being the millimeter or thousandth, the centimeter or hundredth, and 
the kilometer or thousand meters. Furthermore, all other units are 
related to the unit of length, either directly or through the medium of 
water. The common unit of land measure is the hectare, 10,000 square 
meters. The unit of liquid measure, the liter, is 1,000 cubic centimeters. 
The unit of weight, the gram, is the weight of one cubic centimeter of 
pure water at the temperature (4° Centigrade) of maximum density. 
The unit of heat, the calorie, measures the amount of heat required to 
raise one gram of water one degree Centigrade. 

The same prefixes are used to designate similar decimal parts and 
multiples of the other units as are used for parts and multiples of the 
meter; thus the millimeter is the thousandth part of a meter, the milli- 
liter the thousandth part of a liter, and the milligram the thousandth 
part of a gram. The decimally divided and uniformly designated units, 
and the logical interrelation of the units of length, volume, and weight, 
are the chief inherent merits of the system. 


PRESENT USE OF THE METRIC SYSTEM 


An additional advantage of the system, based in great part on its 
intrinsic worth, is its wide use and almost universal acceptance. The 
use of the system is obligatory in thirty-four countries, which include, 
in the Old World, France, Spain, Portugal, Italy, Austria, Hungary, 
Switzerland, Germany, Holland, and all the Scandinavian countries, 
and in the New World, Mexico, four Central American republics, and 
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six South American republics.’ The system is legally recognized and 
its use left to option in eleven additional countries, including China, 
Japan, Russia, Canada, Great Britain, and the United States. The last 
three named are among the twenty-six nations contributing to the sup- 
port of the International Bureau of Weights and Measures, at Paris, 
for the custody of the metric standards and the comparison therewith 
of standards for the separate nations. 

In the United States the metric system was legalized in 1866, and 
the pound and yard are defined by law in terms of the kilogram and 
meter. United States mail to foreign countries is charged for on a 
metric basis. The legal weights of United States coins are in metric 
units, the nickel weighing five grams and the dime two grams and a 
half, with other silver coins in proportion. The use of metric units is 
required in the United States Public Health Service and in the medical 
work of the Army and Navy Departments. The Coast and Geodetic 
Survey uses them entirely. The United States established the use of 
the system, and continued it where already introduced, in Porto Rico 
and the Philippine Islands when it took them over, rather than have 
them adopt the so-called English units of the states themselves. 

So much for the legal standing of the metric system in America. 
Scientists in the United States, together with those in the rest of the 
world, have very generally used the system for many years. One result 
of this use, perhaps, has been a feeling among laymen that the system 
is part of the incomprehensible technique and elaborate mystery with 
which science is sometimes invested. Yet a little investigation shows a 
considerable adoption of metric units in industry.® 7° The United States 
Pharmacopceia, the recognized pharmacists’ manual in this country, 
employs metric units throughout, and practically all wholesale drug and 
chemical houses furnish chemicals and drugs in metric amounts or 
packages. Many members of the National Wholesale Grocers’ Associ- 
ation indicate metric weights or measures on both cartons and bulk 
containers. Incidentally the Eastman Kodak Company, although op- 
posing legislation which would make the use of the metric system com- 
pulsory in trade, manufactures its camera films in sizes measured by 


™Hearings before the Committee on Coinage, Weights, and Measures, 
House of Representatives, Sixty-Ninth Congress, First Session, on H.R. 10, a 
bill extending the use of metric weights and measurements in merchandising. 1926. 

® Hearings on H.R. 10. 1926. 

° Measurement r (3): 1926. 

” Hearings on H.R. 10. 1926. 
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whole centimeters rather than whole inches. The De Laval (Cream) 
Separator Company and the Waltham Watch Company plants are 
metric throughout. The carat used in weighing precious stones has 
been standardized on a metric basis (200 milligrams) and is used 
throughout the United States. The metric system is in general use 
among optometrists and oculists. The Bakelite Corporation uses it; so 
does the Goodyear Tire and Rubber Company. The Library Bureau, 
dealing with library equipment and supplies, and especially with index 
cards and filing cabinets for libraries and offices, has, since its establish- 
ment, used the metric system. The Baldwin Locomotive Works build 
by metric as well as by “English” specifications. Such able men as 
Thomas A. Edison and Henry Ford have gone on record as favoring 
the general use of the metric system, and they and a surprising number 
of others in this supposedly non-metric and anti-metric country await 
only favorable legislation before abandoning the “English” system. 


GENERAL OBJECTIONS TO THE METRIC SYSTEM IN AMERICA 


Despite the merits of the metric system, its successful use here in 
such scattered instances as those cited above, and its almost universal 
acceptance throughout the rest of the world, there is in the United 
States a general indifference to the advantages it offers. In certain 
quarters this indifference merges into active opposition. The indiffer- 
ence is well enough shown in the failure of the metric system to sup- 
plant the foot-and-pound or “English” system in general use. The 
active opposition has been brought to a focus by various attempts to 
enact legislation requiring the uniform use of the metric system in 
commerce. On no less than ten occasions prior to 1925-1926, bills were 
submitted in the Senate or the House, or both, which, if passed, would 
have required the substitution of the metric for the “English” system 
in trade.** Nothing came of these bills, despite favorable reports by 
the Committees on Coinage, Weights, and Measures. Early in 1926 
several metric bills were introduced, and the published hearings on one 
of them, the “Britten Bill’ (H.R. 10) shed much light on the nature 
of both the indifference and the opposition. 

Some of the objection is due wholly to prejudice, contrariness, 
and a sort of inertia which afflicts mankind and makes for opposition to 
any change, no matter how beneficial. This is no place to answer the 
foolish, the pointless, the biased, the softly sentimental, the sarcastic, the 
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irritated, and the laboriously witty arguments advanced against the 
compulsory use of the system, nor, on the other hand, to claim that all 
arguments advanced in its favor are perfect. It is not the place to 
discuss even the relative merits of adoption by legislative action as 
against introduction by a gradual process of education, but rather to 
consider the effects of adoption under either condition. The evidence 
as to such effects requires a deal of sifting, and the sifting shows certain 
forceful but not unanswerable arguments on the side of those who 
prefer to go on using feet and pounds. 

Most of these arguments boil down to the single word expense. 
Time lost in learning new units, confusion caused by the transition, the 
inconveniences caused by a gradual change, and the hardship inflicted 
on certain firms by an enforced change at an arbitrarily appointed time, 
all find expression in terms of cost. With many manufacturers the 
transition from “English” to metric units would involve expensive 
alterations in machinery and in specifications. New micrometers and 
scales would be necessary in many lines of work. Retailers selling com- 
modities by measure would need new rules; by weight, new balances ; 
and the cost of replacing the old ones outright, especially the balances, 
would come to a tremendous total for the country as a whole. An item 
the average man might overlook would be the remarking and respacing 
of railroad mile-posts, since under the new régime transportation and 
freight would be charged for on a kilometer basis. General recomputa- 
tion of rates and prices would be a considerable expense and the change 
from one system of weights to another would doubtless offer numer- 
ous opportunities for cheating. It is conceivable that the use of unac- 
customed units might, for a while, decrease the rate of production in 
any given field, and there are many similar points, both general and 
specific, to be considered. 

Yet too much importance must not be attached to these arguments. 
For example, opponents of the metric bills, representing various com- 
panies and trade associations, have submitted, as the cost to them of 
changing from one system of measurement to another, estimates run- 
ning into millions of dollars.12 Companies which have actually made 
the change, however, report no such overwhelming costs, and it seems 
reasonable to attach more importance to actual experience than to con- 
jectures which may well have been influenced by pessimism or even by 
prejudice. The truth of the matter is that changing systems of 
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measurement need not change the size of the article manufactured, and 
with the extensive use of dies, taps, gauges, and templates which charac- 
terizes modern manufacture, much of the estimated expense would 
never actually occur. Retailers’ balances could be fitted with new 
weights or dials at a small fraction of the cost of new balances; freight 
rates and price lists are subject to constant modification anyway and 
could be made metric at no great additional cost dufing.the course of a 
regular revision. The change in systems might give rise to occasional 
sharp practice, it is true, but at the same time would offer an oppor- 
tunity to correct many misleading designations. Thus the “inch” board, 
now officially 25/32 inch thick, would become a two-centimeter board, 
25/32 inch equaling 1.984 centimeters. Finally, it must be remembered 
that the cost of the change would occur but once, while the benefits 
of international units and the convenience of a strictly decimal system 
would be permanent. 


THE LUMBER INDUSTRY'S OBJECTIONS TO THE METRIC SYSTEM 


For the most part the lumber industry and other forest products 
industries in America may be said to oppose further adoption of the 
metric system,?* * although resolutions favoring it have been passed 
by the American Walnut Manufacturers’ Association, the National 
Box Board Manufacturers’ Association, the National Box Makers’ 
Association, the National Association of Box Manufacturers, the 
American Woods Export Association, the American Wood Preservers’ 
Association, the National Association of American Wood Pulp Im- 
porters, the Northern White Cedar Association, the Furniture Manu- 
facturers’ Association of New York, the New York Lumber Trade 
Association, and the Southern California Retail Lumber Dealers’ As- 
sociation.t* The National Lumber Manufacturers’ Association, on be- 
half of the lumber trade in general, voiced a vigorous protest against 
the 1926 metric bills in Congress, and local trade associations and indi- 
vidual companies also entered objections. Arguments against the en- 
forced or even the optional use of metric units range all the way from 
purely sentimental appeals to the principle of states’ rights and the 
poetic tradition of the board foot, to businesslike itemization of the 


* Hearings on H.R. 10. 1926. 
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direct costs, in the woods and mills, of changing from one system to the 
other. Since the latest metric bills have specifically exempted real 
estate from metric measurement, and since the chief difficulty in. such 
measurement, if required, would lie in its legal aspect (titles) rather 
than in its technical, protests against the use of the hectare in measuring 
land need barely be mentioned here. Other arguments advanced by 
lumbermen against the metric system require more detailed discussion. 

The least sound argument is that of the loss involved in abandon- 
ing the board foot. In the stages of the lumber industry which are 
marked by quantity production, inexact manufacture, a high percentage 
of waste, and a relatively small output of products other than lumber, 
the board foot serves its purpose well. With increasing stumpage prices 
and decreasing waste, more exact dimensions and more products other 
than lumber, the board foot becomes, eventually, less useful than a 
cubic unit, and the advantages characteristic of the metric system as a 
whole make the cubic meter preferable to the cubic foot. Yields of 
stock sizes and stock grades of lumber (in cubic units) from logs of 
specified dimensions may easily be expressed in tables, either directly in 
absolute terms, or as a percentage of the total cubic contents of the logs. 
The decimal nature of the metric system facilitates the use of such 
tables. 

Lumbermen advance the argument that the use of the cubic meter 
would conflict with the various log rules—Doyle, Blodgett, and others— 
established by law in one state or another, but the metric system is, 
under federal law, legal throughout the United States and in addition 
any bill making metric units obligatory would carry a repealing clause 
to take care of local restrictions. 

Lumbermen in common with many others protest that “English”’ 
measurements, converted to metric equivalents, fail to “come out even,” 
necessitating long strings of decimals. In answer it may be pointed out 
that many “standard”? measures in feet and inches fail to “come out 
even,” so that nothing is lost by the change. Indeed, in some cases, 
especially where a minute change in actual size is permissible, something 
may be gained, as in the case of the “inch” board (25/32 inch) already 
cited, in which the accepted “inch” lacks only eight-tenths of I per cent 
of being an even two centimeters. 

Some persons argue that there are no units of convenient size in 
the metric system, which is based on abstract theory, whereas the “Eng- 
lish” system, as a result of a sort of natural selection, consists of units 
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of a size suited to ordinary, everyday use. The answer to that argu- 
ment is to use appropriate multiples of metric units, cruising timber, 
for example, by five-centimeter diameter classes instead of by centi- 
meter classes. 

Another frequent objection to a change of units is the difficulty of 
re-educating workmen. Concerns which have tried the change report 
no such trouble.1° The simplicity of the metric system is apparent to 
the most ignorant class of labor, and its decimal nature is plainly the 
same as that already familiar to everyone through the use of American 
money. The hand and eye must be trained to the new unit of length, 
but even that is less of a task than is commonly supposed. The argu- 
ment that “native American workmen will refuse to use these strange 
foreign units’—or any other units—is nonsense; if the day’s cut is 
recorded by a company in cubic meters, the employees will soon use 
cubic meters as easily as they now use board feet. 

The cost and difficulty of changing specifications is as valid an 
objection to the change in units as can be offered, and seems particu- 
larly forceful when advanced just after a fairly general agreement has 
been reached concerning standard lumber dimensions. There is, how- 
ever, nothing to prevent conversion of the present specifications to the 
nearest meter and centimeter of length and millimeter of width and 
thickness. This conversion would necessitate no change in the set of 
milling machinery and yet would permit decimal computation of con- 
tents with a greater accuracy, if desired, than is now required in com- 
puting board foot contents. The odd number of millimeters in most 
standard sizes would be an inconvenience, of course, but specifications 
are constantly being changed and improved and the ultimate result 
would be their rewriting in convenient metric sizes. 

Those who grant the possibility of devising satisfactory metric 
specifications still object that their use would rob us of the value, for 
comparative purposes, of past trade statistics. It is, however, a com- 
paratively simple matter to convert totals and averages to any desired 
units ; even the conversion of board feet to cubic meters could be man- 
aged readily enough with sufficient accuracy for the comparison of pro- 
duction at different times. To offset the inconvenience of this conver- 
sion of previous figures there would be the convenience of immediate 
direct comparison with current figures (which are more significant and 
are needed in more detail) from practically every nation on earth. 


* Hearings on H.R. 10. 1926. 
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The chief objection raised, especially by sawmill men, is that a 
change from “English” to metric units would entail a huge cost for 
alterations and replacements of machinery. The cost of regauging 
edgers, of changing the size of cants on the headrigs, and of adjusting 
planers to new thicknesses and widths, is admittedly light. The cost of 
changing molding patterns is heavy, and of altering resaws and sash- 
gangs is variable. Perhaps the heaviest expense would be that of 
changing trimmers. The total cost of changing, overnight, the equip- 
ment of all the mills in the country to cut to European metric dimen- 
sions, would, indeed, be tremendous. An overnight change to the metric 
system would, however, necessitate none of these changes except, per- 
haps, a minute adjustment of edgers and planers. The only change 
would be in the designation of the sizes of the pieces, nominal 1x6 in. 
becoming 2x14.3 cm., nominal 2x4 in. becoming 4.1x9.2 cm., and 
nominal 2x6 in. becoming 4.1x14.3 cm., with lengths in meters and 
hundredths, as 4.88 m. for 16 ft. The only new equipment necessary 
would be scale sticks and lumber scales. 

Later standardization would make the above dimensions 2x14 cm., 
4x9 cm., and 4x14 cm., by 4.9 m. and in the end by 5 m. The introduc- 
tion of the exact meter length would probably wait upon the demand 
for it in the building and other trades and upon necessary replacements 
of worn-out or antiquated trimmers in the mills. 

To the small-scale operator the metric system might offer only a 
moderate advantage, even after the inconvenient transition from “Eng- 
lish” units was past. To the large-scale lumberman, the pulp-and-paper 
manufacturer, and others who handle forest products in large quan- 
tities and especially in export, and to the trades as a whole, the system 
would be of the utmost benefit because of its mathematical simplicity, 
its international uniformity, and the opportunity it would offer for 
sweeping reforms and increased accuracy in the measurement of tim- 
ber and timber products. 


THE FORESTRY PROFESSION’S OBJECTIONS TO THE METRIC SYSTEM 


American foresters necessarily feel the force of the arguments ad- 
vanced by lumbermen and other forest products manufacturers against 
the introduction of metric units. What affects the industry must in the 
same way affect the profession. In addition, foresters, changing to the 
international units, face several peculiar problems of their own. 
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Foresters, even more than lumbermen, depend on accumulated 
figures. Original stands in managed forests, laboriously compiled tables 
of volume and yield, and the hosts of other figures foresters have 
brought to bear on the business of timber growing, would all require 
conversion. The same answer applies in part to this objection that 
applies to the similar objection concerning lumber trade statistics; 
totals and averages alone would have to be converted in.most instances, 
and the direct comparison with European and other foreign figures, 
made possible by using metric units in new work, would be a gain. 
There is the further answer that if loss of “old figures” is a serious 
factor, the change had better be made at once, before any more “old 
figures” accumulate in “English” units. It would be well to remember, 
too, in speaking with awe of “old figures,” that second-growth stands 
are being cut in this country today which are older than the profes- 
sion of forestry in America. 

The point at which diameter breast high is taken in Europe is 1.3 
meters, in contrast with the 1.37 meters (4% feet) used in this country. 
The taper of any tree within a distance of seven centimeters (2 25/32 
inches) is so small that no error would be introduced in comparing 
American “breast high” diameters directly with European, or, except 
in the most precise remeasurement of sample plots, in taking measure- 
ments hereafter at the European height, 1.3 meters. 

Any stand table too small to give figures which can be plotted and 
curved can be converted to a metric basis, if need be, tree by tree; 
tables based on enough trees to give reliable averages and regular fre- 
quency distributions may be converted by the use of curves. Converting 
factors, curves, and various computing devices can be used in like 
manner to translate any needed material into metric terms. Needless 
to say, not every figure in the forester’s files need be used again, and 
here, as with “nominal” lumber dimensions, a change of systems offers 
opportunity for a most desirable housecleaning. 

Some concern may be felt lest the change to the metric system 
require recomputation of the newer American yield tables based on 
site classes the index to which is the height of the dominant stand at fifty 
or a hundred years. The sites are designated by ten-foot height classes. 
A glance at one’s English-metric converting factors settles the problem. 
Ten feet equals 3.048 meters. Even with ten site classes, meaning a 
difference, between dominant stands, of 100 feet (30.48 m.) in average 
height, there would be introduced a total error of only 0.48 m. (18.9 
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inches) if three-meter site classes were used instead of ten-foot site 
classes. (This total error is less than the ordinary error of the stand- 
ard Forest Service hypsometer in common use for measuring the heights 
of such stands.) The only additional “recomputation” necessary would 
be the multiplication of all cubic feet values per acre by .07 to give 
cubic meters per hectare, and all cords per acre by 8.96 to give steres 
(stacked cubic meters) per hectare. 


FUNDAMENTAL ADVANTAGES OF THE SYSTEM 


Simple description of the metric system, and a consideration of 
the objections to its use, have been the themes so far. In summing up, 
it is appropriate to emphasize the advantages of the system, which con- 
sist of the interrelationship of its units, the ease of computation in 
metric terms, and the universal recognition and acceptance of the 
metric standards. 

A long list of examples showing the value of interrelated units is 
hardly necessary here. Where chemistry and engineering enter the 
problems of the forester or the forest products manufacturer, all the 
advantages of decimal computation are supplemented by the convenient 
relation of volume to weight of water. The capacity of any tank in 
cubic meters gives the weight of its contents in metric tons, directly in 
the case of water and by means of the known specific gravity in the 
case of other liquids. The “62%4” needed to convert volume of water 
to weight in the “English” system drops out, as does the “1728” needed 
to convert cubic inches to cubic feet. The possible usefulness of specific 
gravity in computing structural and shipping weights of wood must be 
determined by further study; if the specific gravity can be used, ex- 
pressing volume in the metric system again saves division by 62%. 
In stacked products, such as cordwood or pulpwood, the use of the 
stere, or stacked cubic meter, eliminates the division by 128, which is 
necessary in computing cords from foot dimensions of the stack. 

In fact, the whole matter of convenient interrelation of units is 
intimately connected with that of ease in computations. Unfortunately, 
actual time studies of work in the metric and “English” units are 
scarce, and the only figures available at this writing are based on routine 
work in a wholesale drug house.17 The saving in time in writing was 
about 50 per cent; in weighing about 45 per cent; in calculating original 
formulz, about 50 per cent; in calculating increases in original formule, 


™ Hearings on H.R. 10. 1926. 
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about 80 per cent; in pricing, about 55 per cent; average, 56 per cent. 
It is doubtful whether the chemist has a monopoly of such savings, and 
interesting results might come from a study of the increased efficiency 
of computations in which inches, feet, yards, links, chains, rods, and 
miles, or square inches, square feet, square rods and acres or cubic 
feet were all supplanted by first powers, squares, and cubes of one unit 
and its decimal parts. = 

The modern decimal calculating machine can be used to best ad- 
vantage with such decimal measurements, just as it is with dollars and 
cents, whereas its use with the heterogenous units of the American 
forester, lumberman and ordinary business man is as inefficient as its 
use with the English pounds, shillings, pence, and farthings. 

The strongest argument in favor of the metric system, however, 
lies in its universal acceptance rather than in its intrinsic merits. Refer- 
ence has already been made to the extent to which it is used in Europe, 
Asia, and South America, and it must be remembered that this use 
extends to the African colonies of several European nations. “Ac- 
ceptance” of the metric system does not necessarily mean total aban- 
donment of. previous local systems, even in the countries where metric 
units are obligatory the old units persist. Sweden, exporting large 
quantities of lumber to British colonies, has even adopted foreign units 
and measures that commodity in cubic feet. (Swedish lumbermen 
advocate a change to the cubic meter, as all reports to the government 
have to be converted to that basis and all scientific work is done in 
metric units.**) The significant point, however, is not that local units 
persist to some extent in almost every country, but that the metric units 
are known and used practically throughout the world, and are in more 
common use than the old local units in most of the countries which lead 
in science, industry, and trade. The meter, liter, and gram are a sort 
of international language, and familiarity with them makes for thought 
on international terms. In forestry and the lumber industry the metric 
units are used by all the countries of South America, Central America, 
western continental Europe, and their possessions, and by Porto Rico 
and the Philippines.*® The International Institute of Agriculture at 
Rome, Italy, which acts as a clearing house for international statistics 


* Oxholm, Axel H. Swedish forests, lumber industry and lumber export 
trade. U.S.D.C. Special Agents Series, Bull. 195. 192r. 

*Letter from W. B. Greeley, Forester, U. S. Forest Service, to the Metric 
Association, New York, May 31, 1021. 
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of agricultural products, expresses all quantities in metric terms,2% 72 
and the projected international forest products statistics, considered at 
the World Forestry Congress at Rome in the spring of 1926, will like- 
wise be expressed in metric units. 

In brief, the metric system has inherent qualities which make it at 
least the equal of any other system of weights and measures, if not in- 
deed superior to all. No other system in the world is as widely known 
or used. The difficulties involved in changing from the “English” to 
the metric system in this country would be great, but by no means 
insuperable, and would be undergone but once, while the advantages of 
interrelation of units, decimal computation, and world-wide standards, 
would be permanent. The whole trend of science and industry is to- 
ward greater exactness, more efficient methods of computation, in- 
creased standardization, and constantly increasing intercourse between 
nations. Increased use of the metric system by England and the United 
States would strengthen this tendency and at the same time greatly 
benefit those two nations themselves. 

Heretofore American forestry has had to wait upon the lumber 
industry, but now the United States is entering an epoch in which the 
lumberman must wait upon the forester for technical aid in growing 
timber. ‘The American forester is in a better position than ever before 
to direct the course of events. He and the lumberman are still inter- 
dependent, and if the forester looks ahead only as far as this year’s fire 
control, next year’s planting plan, and the next decade’s cut, he may 
take the lumberman’s view of the metric system and count its cost ex- 
cessive. If, on the other hand, he pauses to consider the sustained yield 
which his profession pledges, he will look ahead to hundreds of years 
of that yield and consider the permanent advantages of the metric units 
as a means of measuring it and studying it and making its amount 
known to the world, and the cost of changing from the local system now 
in use will be trivial in comparison with the gain. If he be a man of 
sufficient vision, he will think seriously of the entire forest-producing 
area of the earth as eventually being on a sustained yield basis and more 
or less consciously managed, with respect to species, distribution of cut, 
size of stock grown, and so on, to get the most efficient transportation 
and use of the products throughout the world. A world forestry policy 
is by no means impossible or even improbable, but uniform international 


Measurement. sr (3): 1926. 
7 Hearings on H.R. 10. 1926. 
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forest measurements and statistics are essential to its best development. 

The forestry profession in America faces these possible situations. 
Either the United States will not adopt the metric system for general 
use or it will; in the latter case the adoption may come very gradually 
through the working of economic forces, or in a brief period as the 
result of legislation. If the system is made obligatory by legislation, 
the profession or industry which has familiarized itself with metric 
units, and adapted them to its particular problems, will suffer the least 
inconvenience from the change. Forewarned is forearmed. If the 
system comes into general use through the operation of economic forces, 
the trade or profession which first accepts it will benefit most from the 
change. Even if the country as a whole does not adopt the system, 
both the lumber industry and the forestry profession can use it in much 
of their work to good advantage. The suggestion of the director at 
the Madison Conference was good, but not sufficiently far-reaching ; 
instead of containing merely a supplementary column of cubic yields 
per hectare, American tables should be in metric units throughout, with 
a supplementary column of board feet for the present convenience of 
the lumber industry. 

The profession of forestry in America should assume the initiative 
in adopting the metric system for general use. The sooner it does so, 
the better, as there will be fewer old records to convert to metric terms 
for future reference. Most of the forester’s current problems are 
empirical, and it is seldom that he takes time to consider such funda- 
mental things as the units of measurement he works with day by day. 
He takes the units for granted, yet they, rather than the increment 
borer, calipers, and tape, are the tools with which he must carry on 
his work, and good work requires the best of tools. Due thought by 
American foresters today, and the courage and ingenuity to act accord- 
ing to their convictions, can put this immensely important matter of 
measurements on a sound basis now, when the change is least arduous 
and the gain the greatest. Adoption of the metric system in American 
forestry will mark an advance which will be evident in this country and 
throughout the world for centuries to come. 


ACCELERATION OF GROWTH IN WESTERN YELLOW 
PINE_-AFTER CUTTING 


By G. A. Pearson and A. D. FoLLWEILER 
Southwestern Forest Experiment Station 


During the past twenty years, periodic measurements have been 
made on many sample plots in national forests to determine the rate 
of growth on cutover areas. Asa rule, the trees left on such areas show 
more or less acceleration in the rate of diameter accretion at breast 
height during the period following logging operations. Questions have 
been raised as to whether the acceleration at breast height is a fair 
index of increased volume growth. Does the form of the bole remain 
the same after the stand is opened up? If the increased rate of 
growth shown at breast height does not continue up the stem, the re- 
sult will be increased taper, and volume tables based on trees in virgin 
stands will show too great a volume and an exaggerated increment. 

Studies of change of form have been made by Krauch,' showing 
19 per cent less diameter growth at eighteen feet above ground than 
at breast height during twenty-five years after cutting; similar observa- 
tions have been made by Weidman? in the Northwest. 

A thorough investigation of this problem calls for an old cutover 
area bearing timber of merchantable size, with stand conditions some- 
what like those left in Forest Service cuttings. This study was carried 
out in 1925 in the Tusayan National Forest on the operation of the 
Arizona Lumber and Timber Company; the work was facilitated by 
the courtesy and help of the operators. 

Measurements of annual rings were made at close intervals on 
representative trees, forty-four classed as Yellow Pine*® and thirty-one 
as Black Jack. The former averaged 24.6 inches d.b.h. and 286 years 
old, the latter 19.9 inches d.b.h. and 144 years old. In both cases the 
time required to reach stump height was estimated at six years. In 
general, logs were cut into 16-foot lengths with a 3 inch or 4 inch 


*Krauch, Hermann. Acceleration of Growth in Western Yellow Pine 
Stands After Cutting. JourRNAL oF Forestry, October, 1922. 

7 Weidman, Robert H. Unpublished report. 

3“Vellow pine” is the local name for mature trees of Pinus ponderosa with a 
light brown or yellowish bark. “Black Jacks” are immature trees of the same 
species with a black or slightly brownish bark. 
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over-run. Measurements were made by the junior author assisted by 
Phillip Neuweiler, a forest student. 

The following data were recorded for each tree: (1) age of stump, 
(2) diameter breast high, (3) total height, (4) length of each log and 
top, (5) height of stump, (6) average diameter inside bark of each sec- 
tion, (7) number of ring (from outside) at which acceleration began 
on each section, (8) distance on average radius between point of ac- 
celeration and the cambium, (9) distance representing an equal num- 
ber of rings inside the point of acceleration, (10) distance and direction 
of tree from stumps and living trees. On most of the trees the 
growth after cutting was divided into decades. The trees were also 
classified as to general vigor. Only dominant, codominant or isolated 
specimens were taken. 

Previous observations on cutover areas whose history is known 
have shown that in western yellow pine acceleration takes place, as a 
rule, the first year after cutting. Exceptions may occur in the case 
of trees with very poor crowns, though even these have been known 
to respond promptly when released. In this investigation the widening 
of rings was found to be very abrupt, suggesting immediate response 
to cutting. The year in which acceleration began was not the same in 
all trees, however, nor was it always identical in all sections of the 
same bole. The former discrepancy might be explained by the proba- 
bility that the cutting was prolonged over a period of five or more 
years. In the great majority of cases, acceleration began from thirty- 
five to thirty-eight years ago, though extremes range from thirty to 
forty-eight years. Some of the instances which fall outside the gen- 
eral average might be accounted for by the accidental death of neigh- 
boring trees. It is not improbable, however, that in some cases the re- 
sponse to cutting may have been delayed. This seems to be more 
probable in the light of the variations found in different sections of 
the same tree.* 

No sections were cut at breast height, and therefore it became 
necessary to make borings at this point. Because of the proximity 
to the stump, it was thought sufficiently accurate to locate the average 
radius at breast high by ocular observation, using the radius on the 
butt as a guide. Occasionally boles were encountered in which some 

“Dr. F. C. Craighead states that according to recent investigations by the 


Bureau of Entomology, partial defoliation by fire or insects may cause the absence 
of one or more rings at the base while present in the upper portion of the bole. 
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of the logs had not been cut by the sawyers. In such cases the accre- 
tion borer was used, taking two scores at right angles and averaging 
the measurements. 


DURATION OF ACCELERATED GROWTH 


As shown in Table 1 the radical growth from decade to decade 
fluctuates somewhat,.and is lowest in the fourth or last decade. The 
fourth decade, however, is not much lower than the second. In most 
of the trees the fourth decade is not complete, and, therefore, it became 


TABLE 1. 
RADIAL GROWTH OF WESTERN YELLOW PINE AT BREAST HEIGHT, BY DECADES AFTER 
CUTTING. 
Number Growth in Inches 
Trees 
1st decade | 2nd decade | 3rd decade | 4th decade 
Yellow Pine 34 -56 .50 .58 .48 
Black Jack 28 .76 nS .78 mil 


necessary to interpolate for the missing years. Where more than 
four years were lacking this decade was omitted. In view of the 
fact that acceleration did not begin the same year in all trees, the 
decades are not strictly synchronous. For the purpose of ascertaining 
how long acceleration is sustained, this strengthens rather than weakens 
the data, because it tends to neutralize the effect of climatic variations. 
Although the growth before cutting is not separated into decades, it 
is evident in considering all the data in Tables 1 and 2 that the rate 
of growth during the fourth decade is still much higher than the 
average rate during the period before cutting. This agrees with the 
findings of Greenamyre.® Although in all of these instances growth 
continues at an increased rate over a period of at least forty years after 
cutting, this should not be accepted as applicable under all conditions. 
An abnormally high rate of growth in individual trees can continue only 
so long as the competition between trees is not severe. Acceleration 
is the direct result of making available an increased supply of light 
and moisture to the trees that are left after some of their competitors 
have been eliminated. When the remaining trees have grown to such 


®*Greenamyre, H. H. Unpublished report. Growth in Western Yellow Pine 
Stands Before and After Cutting. 10913. 
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a size that they are again crowded for space, diameter growth slows 
down though volume increment may continue at an undiminished rate. 
Records on permanent sample plots in this region have shown that 
large trees unhampered by competition often put on as wide annual 
rings as smaller trees. Sustained diameter growth on a bole which 
is increasing in size means rising volume production. This is to be 


TABLE 2. 


GROWTH IN SECTIONAL AREA OF WESTERN YELLOW PINE AT DIFFERENT HEIGHTS 
ABOVE THE GROUND, 37 YEARS BEFORE AND AFTER CUTTING. 


Yellow Pine Black Jack 
Height Growth*|} Growth Growth*| Growth 

after | Ratio} Number] before after | Ratio 

cutting b of cutting | cutting b 

sq. ft. ey Trees | sq. ft. sq. ft. ey 

(b) (a) (b) 

1.019 1.96 31 691 12075 1.56 
.769 1.74 28 598 856 1.43 
.738 1.80 29 618 803 1.30 
.702 1.83 18 489 6252. 1e1228 
.648 1.43 
.508 tL Sf 2 304 349 iD AS 
-466 1.64 
.429 1.52 
PATA 1.24 


* This is not the actual increment but a hypothetical increment based on the 
een oe that radial growth would have continued at the same rate after cutting as 
efore. 


expected if root and crown expansion keep pace with volume. But 
when this expansion ceases as a result of competition, there will be 
a decline in diameter growth. How long acceleration will continue 
after cutting depends very much upon the density of the remaining 
stand. Another important factor is reproduction: if the open spaces 
are promptly restocked, it stands to reason that sooner or later the 
young growth will compete with the older trees. 


ACCELERATION AT DIFFERENT HEIGHTS 


The question of relative acceleration in different parts of the 
bole has been approached by comparing on each section the layer of 
wood put on during the period after acceleration began with the layer 
put on during an equal period of years before acceleration became 
evident. Such a comparison is most easily made by simply measuring 


GROWTH IN WESTERN YELLOW PINE AFTER CUTTING 985 


2. $$$ $$ 


FIG.|- INCREMENT BEFORE AND AFTER CUTTING AT DIFFERENT HEIGHTS 
ABOVE THE GROUND 
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the corresponding distances on the average radius. A more compre- 
hensive expression of the relationship is obtained by translating the 
radial growths into sectional area. This has been done in Table 2 
and Figure 1. Figure 2 presents graphically the per cent of accel- 
eration in both radial and areal growth. In both Table 2 and Figures 
1 and 2, however, the area relationship, instead of taking the actual 
increment, before cutting, employs a hypothetical »increment based 
on the assumption that radial growth would have continued 
unchanged if no cutting had been made. In other words, the 
actual area put on after cutting is compared with the area that would 
have been added if the rate of diameter growth had remained constant. 
Whether it would actually have remained constant or whether it would 
have declined would depend upon the condition of the stand. The 
method here employed gives a lower percentage of acceleration than if 
the actual increment before cutting had been employed, but does not 
appreciably alter the relation between different sections of the bole. 

It will be noted in Figure 2 that the graphs of increment in area 
are based on fewer trees than those representing radial growth. This 
is due to the fact that some of the sections had not been sawed when 
the field work was done and at these points cores were extracted with 
an accretion borer. Such cores serve well for comparing radial growth, 
but the true average radius could not be determined and without this 
the sectional areas could not be computed. In the case of a single 
boring between two sawed sections, an average radius was obtained 
by interpolation, but it was not considered safe to interpolate for more 
than one point. 

It is evident from Figure 2 that the percentage of acceleration 
is greatest at the stump. Yellow pine holds up well from breast 
height to the top of the second log and falls off irregularly beyond 
that. Black jack declines steadily from breast height to the top of 
the second log. Beyond the second log the black jack data are too 
fragmentary to be given much weight. The reason for the more rapid 
decline in black jack may be connected with height growth. All the 
black jacks grew in height, some as much as 30 feet, during the period 
after cutting. The yellow pines, on the other hand, made little or 
no height growth. It is known that after a tree has practically finished 
height growth, there is a “filling out” at the top resulting in a reduction 
of taper. There is, however, considerable individual variation in both 
classes of trees. It is not uncommon to find trees which show greater 
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FIG. 2- PERCENT OF ACCELERATION IN GROWTH AFTER CUTTING AT DIFFERENT 
HEIGHTS ABOVE THE GROUND 
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acceleration near the top than at breast height, while intermediate 
sections may be either higher or lower. Similar irregularity was found 
by Shreve® in Monterey pine. He found, however, that, in general, 
radial growth was greatest in the upper half of the bole. 

Table 2 and Figure 2 show that the percentage of acceleration 
is greater in yellow pine than in black jack. This is due to the fact 
that yellow pine was growing much more slowly than black jack before 
the cutting and responded more relatively, rising almost to the same 
level as black jack after cutting (Fig. 1.). The explanation apparently 
lies in greater competition in the yellow pine than in the black jack 
groups before cutting. 

This study supports previous findings which have indicated that 
the acceleration at breast height after cutting decreases as we go up 
the stem. This means that volume tables,based on virgin stands are 
going to give values that are too high when applied to cutover areas, 
and that estimates of yield based upon diameter growth at breast height 
are likely to be exaggerated. How much this error will amount to 
cannot be definitely stated without further investigation. The fact 
that there appears to be considerable variation in the behavior of indi- 
vidual trees calls for additional data and probably a classification of 
trees by diameter and age. Another factor to be considered is that 
only a portion of the trees, perhaps less than half in the average cut- 
over stand, will show abnormal form due to cutting. This opinion 
is based upon the observation that the interior members of a group 
which has not been heavily thinned do not show much acceleration. 
A rough calculation from the data available indicates that the accelera- 
tion shown at breast height might be from Io to 15 per cent too high 
for the entire boll in the case of those trees which have been strongly 
affected by cutting. The relation could be more effectively expressed in 
terms of volume, but this would call for additional data on heights at 
the time of cutting, which were not determined. Moreover, it seems 
likely that the ultimate solution of this problem lies in the construction 
of new volume tables based on cutover stands, rather than in the applica- 
tion of correction factors to tables based on virgin stands. 


* Shreve, Forrest. Growth Record in Trees. Carnegie Institute of Wash- 
ington. May, 1924. 


DIAMETER GROWTH OF HARD MAPLE 
By Atrrep A. DoPpPrEL 


Hard maple is one of the most abundant of tree species occurring 
in cut-over forest areas of the northern hardwood type throughout the 
northeastern United States. In spite of the fact that it is of unusual 
commercial importance as a present and prospective timber tree, very 
little attention has been given to the determination of its productive 
capacity in existing stands. 

It may be said that the species in these stands have been given a 
crude, though unintentional, kind of silvicultural aid. This statement 
might be subject to correction, but it is quite obvious to anyone who has 
seen the forests in which hard maple now occurs, that its dominance is 
not due entirely to natural tendencies. Perhaps it would be inadvisable 
to give a broad name to the treatment which has brought about the 
ascendancy of hard maple and its two common associates, beech and 
yellow birch, because of the variations in methods of cutting in differ- 
ent localities; nevertheless, selection cuttings unintentionally favoring 
maple, beech and birch seem to apply to the majority of woodlands 
where these species predominate. The locality in which this study was 
made, the central portion of New York State, in the vicinity of Ithaca, 
has witnessed, at an earlier period, the selection and removal of white 
pine, hemlock, and other species occurring in mixture with hard maple, 
because of their higher market values. The understory and comple- 
mentary species of those just mentioned were left in full possession of 
the areas; thus it would not be false to say that the selection of the 
more valuable species favored the less valuable ones in the resulting 
stands. 

Such favoring has resulted in a stimulation of growth of the here- 
tofore oppressed maple, beech, birch and a few other species of lesser 
importance. Measurements, on properly selected trees growing under 
these conditions, should yield data which would enable the ascertaining 
of the volume-producing capacity of a species when in full possession 
of the light, soil, and moisture resources allotted to dominant, but not 
wolf, trees in a forest. With this aim in view, increment borings and 
other measurements were made on a number of hard maple trees grow- 
ing under what were considered average site conditions in the particular 
type studied, the Northern Hardwood Slope. 
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There are two main reasons for making a study of diameter growth 
Or trees: 

1. To determine the “total volume of trees of given ages, or the 
growth in volume of trees for a short period.” 

2. “To determine the dimensions or sizes reached by trees in a 
given period.’’* 

These make possible a basis of comparison of the growth rate of 
one species with that of another species. 

Two practical methods of determining the rate of diameter growth 
are: 

1. By measurements made on the stumps of felled trees. 

2. By increment borings made at breast height on standing trees. 

In measuring the rate of diameter growth at breast height by 
means of stump analysis, it is necessary to proceed as follows: 

A. Determine the rate of diameter growth on the stump. 

B. Add, to the values so determined, the number of years re- 
quired by the seedlings to attain the height of the stumps measured. 

C. Correct the rate of diameter growth on the stump to the rate 
of diameter growth at breast height, with the aid of stump taper curves. 

The procedure of the increment boring method is much simpler, 
both in field work and in office computations. It consists of boring 
into the desired trees at breast height and recording the number of rings 
in the radium of the tree, or a fraction thereof, depending on the pur- 
pose of the study. Total age of trees is corrected by the addition of 
the number of years required to reach breast height. The field notes 
are then in a form ready for immediate averaging in the office. 

Each method has some advantage over the other, but those of the 
boring method were considered to be greater than those of the stump 
analysis method. Briefly listed, they are as follows: 

1. The tree is standing before you. Its health, form, size of 
crown, position of crown, and place in the forest are readily observed. 
If unsuited to the purpose of the study it can be rejected at once. 

2. No correction for stump taper need be made; hence there is 
no need to depend on taper curves whose accuracy is uncertain in many 
instances. 

3. Computations are shortened because of fewer calculations. 


* Chapman, H. H. “Forest Mensuration,” page 342, 1921. 
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4. Greater uniformity of measurements result because they may 
be chosen from any desired condition of the trees being studied. This 
increases the accuracy of the data, and aids in any correlation by a 
reduction in the number of variable, interfering factors. 


5. The amount of available field data is greater because stumps 
decay in a short time, whereas the tree itself lives for many years. 
There are more forests than cutover areas with stumps which lend 
themselves well to such a study. 

The field measurements recorded, showed, for each inch class at 
breast height, the number of rings of growth in the last half-inch of 
radius. These required averaging in order to show the average number 
of years required for an inch class to grow up into the next higher 
inch class. This was done by obtaining the arithmetic average for each 
set of observations, but in order to facilitate further computations the 
averages were worked up in the manner shown in Table 1. Table 2 
was then made from the data. By examination of the figures it is pos- 
sible to distinguish a distinct change of trend of growth rate as the tree 
increases in size. The averages so derived could then have been 
curved, but it was thought necessary to increase the accuracy of the 
work by first making an allowance for increase in bark thickness as the 
tree progressed from one inch class to the next. 


TABLE 1. 
GROWTH RATE DISPERSION, NORTHERN HARDWOOD SLOPE TYPE IN THE VICINITY OF 
ITHACA, NEW YORK. II INCHES D.B.H. 


Rett pasan tf) 
last % inch Frequency Deviations from origin 7 
radius ena d+ (d+) xn d— (d—) xn xn 

13 I 6 6 36 
12 I 5 5 25 
II 2 4 8 32 
10 3 3 9 27 
9 12 2 24 48 
8 14 I 14 14 
Gj II 
6 19 I 19 19 
5 6 2 12 24 


69 66 31 225 
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: 66—31 Pee 
Mean=7-++ Foti 
225 

Standard Deviation= wae — 512= +1.74 

Rejecting measurement 13:— 
6 == 
Mean=7+———=7.44 . 
[eon 
Standard Deviation= am 9442 162 


Rejecting measurement 12:— 
: 55—31 ee 
Mean=7/7+——_—_=/7. 
ean ea 


164 
Standard Deviation= (i =. 616 Se ll Se 


1753 ae S) 
ae Te og = _ = 

/67 Vn 

Limit of error for this inch class is 1 year; hence the number of 
measurements necessary are: 


) 99 (=) 
= ————— n=|— 
— S) 


1 
SSe=] 38 
3 


Standard Error= 


Computations showed that the growth in diameter in respect of 
bark thickness would alter the years to grow from one diameter class 
to the successive one, by as much as one-half of a year, and that an 
error of that magnitude would in turn alter the volume calculations for 
that particular inch class by more than the allowable error of 5 per 
cent chosen for this study. At first thought one might be inclined to 
think that allowing for bark growth would increase the number of 
years required to grow an inch in diameter as given in Table 2, but this 
is not true. The diameter breast high for this work has been recorded 
outside the bark, and the number of rings in the last inch of diameter 
have been taken from the last half inch of radius in the wood. If the 
bark of a seven-inch tree were as thick as that of an eight-inch tree, 
the number of rings in the last half inch of wood in the eight-inch tree 
would give the correct number of years for the seven-inch tree to 
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advance into the next inch class. But the bark also increases in thick- 
ness; therefore, the number of rings in one-half inch of wood is too 
high to give the correct number of years required to grow from the 
seven-inch to the eight-inch class. For example, suppose the bark 
should increase .o7 inch in thickness for the interval just given, and 
the number of rings in the last half inch of wood is 6.5. In that case 


AUNIBICIR, 2 
DIAMETER GROWTH OF HARD MAPLE, CENTRAL NEW YORK 


DS Eas 4 Od u 
: : Ef Beiy Bey OB 
2 ee eee 
pels 3 oat gg Ete g & & bot = + 
Az Z 28% De 8.85 & Aes as 
I 50 8.24 8.15 15.1 1.50 .4I 
2 56 8.29 FAS 22.7 1.47 19 
3 70 7.23 7.00 20.7 1.38 .16 
4 60 6.85 6.52 36.2 1.23 .16 
5 60 6.50 6.15 42.4 1.03 ag 
6 60 6.68 5.05 48.3 1.05 14 
7 65 6.54 5.86 54.2 1.00 12 
8 59 6.30 5.86 60.0 1.04 14 
9 62 6.55 6.08 66.1 1.60 .20 
10 67 7.00 6.33 72.4 1.48 18 
12 67 7.36 6.66 79.1 53 .19 
12 54 8.09 6.98 86.1 1.74 223 
13 53 8.13 7.20 03.4 1.98 .26 
14 53 8.45 7.60 IOI.0 2.01 27, 
15 51 8.92 7.05 108.9 1.69 24 
16 50 9.58 8.39 ae 2.12 30 
17 SI 10.46 9.03 126.3 Pye gp 2 


.07 of the growth was due to bark increase and .93 due to increase 
in wood, This would require that we count the number of rings in .93 
of a half inch of wood, or, as we must do in this instance, take .93 of 
the number of rings in one-half inch of wood, which results in 6.0 years 
to grow from a seven to eight-inch tree when measurements of diameter 
are made outside the bark. The corrected values thus obtained were 
then plotted and curved, giving the data in column 4 of Table 2. 

By means of statistical methods of calculation, the standard devi- 
ation for each average given in column 4 of Table 2 was determined, 
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and listed in column 6 of the same. These permitted the construction 
of Table 3, giving the errors, in percentage of volume, due to errors 
in predicting the number of years required to grow from one-inch 
class to the next higher one. Volumes were ascertained by using 
Schiffel’s formula for cubic volumes of entire stems in conjunction with 
a height curve made up of measurements obtained in the field. The 
formula requires diameters at one-half the height of the tree, so a form 
quotient of .7 was used, a figure worked out by J. N. Spaeth. The re- 


. TABLE 3 
tong ON a Sa ee 
As a aSesk mess  Aeas we 
I .06 

2 23 43 75 

3 74 7:7 72 

4 1.59 5.0 53 

5 2.93 3.4 37 

6 4.80 4.2 38 

7 7.22 32 33 

8 10.31 3.6 36 
9 13.88 4.2 24 
10 17.90 4.6 21 
II 22.65 2.9 22 
12 27.85 4.3 28 
13 33-45 4.3 9 
14 39.56 4.4 9 
15 45.90 3.4 7 
16 52.75 28 II 
17 59.65 2.8 12 
487 


sults of these calculations show that the total number of measurements 
could have been cut in half and yet give averages within the limit of 
error in volume, 988 having been taken and 487 being required. In 
some inch classes the required number is one-third of the number 
which were taken in the field, but in the three lowest inch classes there 
appears to be an insufficient amount of data. The allowable error in 


* Spaeth, J. N. Unpublished Material on Form Quotient of Hard Maple, 1925. 
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the prediction of years to grow an inch in diameter for this group was 
set at one-half of a year because anything more than that would cause 
an error in volume of more than 5 per cent. It was not considered 
necessary to hold rigidly to this limit in the one and two-inch D.B.H. 
classes because the actual error in cubic feet caused by an error of one- 
half year is a negligible quantity. In the three-inch class the error 
would be more noticeable, so that it was found necessary to go into the 
field and secure enough additional Reape to round out the work. 


The value of these results lies in/the fact that they can be used as 
guides for a similar study to be made on the same species under slightly 
different conditions. Instead of gathering a large surplus of field data, 
or an insufficient amount, the investigation may be made with a saving 
of time and expense without sacrificing accuracy. In this particular 
instance the field work could have been reduced by one-half, but, as 
an initial study of this kind on the species, it has a redeeming feature 
in that it results in a reliable figure for the standard deviation. The 
latter having been determined for each inch class, it is possible to de- 


termine the number of measurements necessary to meet any degree of 
2 


accuracy by substituting values for s and S in the formula, “n -(—) ee 


For example, suppose it is desired to know how many measurements 
would be required in the seven-inch class if an error of one year is 
allowable in the prediction of the time to grow from six inches to seven 
inches D.B.H. The procedure would be as follows: 


a. From Table 2 it is found that the standard deviation is + 1.00 
for the seven-inch class. This gives the value of s, or standard devi- 
ation. 

b. The limit of error was set at one year and since S should be ~ 
one-third. of that we get a value of + .33. One-third of the limit of 
error gives the standard error, designated as S. 

c. Substituting these values in the formula and solving for the 


1.007 
number of measurements n, we get n = ( = ) == 10 trees. 

By substituting the corresponding values in the other inch classes 
data would be furnished which would make it possible to determine the 
total cost of the study and approximately how much time would be re- 
quired to collect the field information. 
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COMPARISON OF RATES OF DIAMETER GROWTH OF HARD MAPLE 

A comparison of the rates of diameter growth of hard maple in 
a few localities may be made by examination of the material listed in 
Table 4. The figures given under the heading of Central New York 
represent those obtained in this study. The others have been taken 
from the various references appearing with the table. _ 


TABLE 4. 
DIAMETER GROWTH OF HARD MAPLE, AVERAGE CONDITIONS, IN DIFFERENT LOCALITIES 
Age in Diameter in Inches 
Years 2 23 4 5 6 7 
Michigan Michigan Vermont 
Central - = 
Neva Maximum Average Virgin Average Fast, 
Virgin Virgin Virgin Virgin 
20 1.6 1.2 5 2.5 
30 3.0 23 1.2 1.9 Bu. 7.0 
AO 4.7 3.6 1.9 5.1 8.1 
50 6.3 4.9 P27) 3.8 6.4 Den 
60 8.0 6.3 3.5 has 12.1 
70 0.7 7.6 4.3 8.5 12.6 
80 12 9.1 5.2 7.0 9.3 13.5 
90 12.6 10.5 6.1 10.0 
100 13.9 11.9 7.0 9.0 
110 To2 13.2 8.0 
120 16.3 14.5 9.0 
References: 


Col. 2. “A Study of the Diameter Growth of Hard Maple.’ Unpublished 
thesis by A. A. Doppel, Ithaca, N.Y., 1925. 

Golfe3e Urs: DrAtS Bule2ss.. Dabler7 rons: 

Colivay (U:S:D2Ay Bul285, lable 7arons. 

Cols U.S. DIAS Hors sem: Bully c6.elablesse aor) 

Colh 6. Vt. Agr, Expt Stay Bula 176) sror2: 

Colas Vt Acta Expt sta Sula 76 mero: 


Without a doubt the Central New York data shows a more rapid 
rate of growth than do any of the others. Several explanations for 
this difference might be given. It may be due to a difference in site 
quality, but the impression is given in each of the various references 
that the data are for average conditions. Climate may play an impor- 
tant part in causing the variations, but the climatic factors do not differ 
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greatly in the three states. Other reasons might be advanced but the 
most important factor appears to be that the data from Michigan and 
Vermont were obtained from trees which had been suppressed at some 
period of their lives, whereas the New York trees measured were 
dominant from the start, or nearly so. 

The figures show that the growth of hard maple in virgin stands 
is a poor indication of what the tree is capable of doing when it is 
given the opportunity of getting into full sunlight and pushing its roots 
into soil which is not choked with those of older and larger competitors. 
Even the figures for maximum growth are not as high as those of trees 
which have received what might be called unintentional silvicultural 
assistance. This means that the species should not be judged by past 
records as given for virgin stands, but rather by its present perform- 
ances in forests which have been selectively cut over. When similar 
data have been gathered for other species associated with hard maple, 
it will be easier to decide the relative importance of each, and which 
ones to favor in growing the timber crops of the future. 


FURTHER OBSERVATIONS ON FORESTRY EDUCATION* 
By FRANKLIN Moon 
Dean New York State College of Forestry 


Early in the course of my sabbatical year spent in Europe I re- 
solved to devote the major part of my time to a,study of forestry 
education. With this end in view I visited practically every forestry 
school of first rank in Europe, 15 in all, and resolved as soon as I 
returned to contribute some articles upon this subject. 

However, even before reaching American shores I heard echoes 
of the discussions at Philadelphia and after reading the March issue 
of the JouRNAL oF Forestry learned that much time and thought had 
already been devoted to this topic. While some may think that the 
field has already been thoroughly covered and any additional comments 
would be superfluous, it is my own opinion that to date the subject has 
been viewed chiefly from one angle only and that the broader definition 
of the field of forestry education in the United States might disclose 
some additional interesting points. 

After reading the March issue of the JouRNAL, my first reaction 
was— 

1. That the criticisms mentioned by the several authorities quoted 
—lack of thorough grounding, limited experience, the deficiency of 
leadership—and attributed to the members of the teaching profession, 
might in all truth be leveled at the forestry profession as a whole and not 
only at individuals or institutions engaged in educational work. 

2. Furthermore, it seems to me that it is high time that the entire 
profession, as well as the schools, should submit itself to a thorough 
analysis with the idea of changing policies and practices to meet 
different conditions from those which obtained 25 years ago. 

From references cited in Forbes’ article, it seems to be the con- 
sensus of opinion that relatively few real leaders are to be found in 
the forestry profession, that men of background, vision, tact and 
courage are all too few in number, and as a consequence the forestry 
movement is not progressing as fast as it should. Apparently, in spite 
of the tremendous appeal of 20-25 years ago, the forestry profession 
has attracted to itself only a limited number of men who are capable 


* Read at the meeting of the New York Section, Society of American 
Foresters, Cranberry Lake, New York, August 31, 1027. 
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of unlimited growth, and today we are tending to become a static 
rather than a dynamic group; a profession from which optimism has 
largely departed. The vigorous spirits of two decades ago appear 
to have settled back in their jobs with a sigh of satisfaction and 
are tackling the problems close at hand in a comfortable, easy-going 
fashion with comparatively little vision of, or concern over, the situ- 
ation of a decade or two hence. 

From the background of a year’s “contemplation from afar,” 
stimulated by the contacts made in visiting the leading schools and 
forestry centers of Europe, it seems to me that the educational situation 
in America divides itself into four heads: 


I. TECHNICAL EDUCATION IN FOREST SCHOOLS 


It is of course axiomatic that in education in general and a technical 
education in particular, those molding the curriculum and giving the in- 
struction should have a very accurate idea of the use to which this 
education is to be put. (It might be said that the measure of value of 
any course of training whether it be cultural or technical, can be meas- 
ured by the degree to which this course prepares the student for his 
life work, be it that of a “leading citizen” engaged in business or highly 
specialized professional man whose contribution to society will be 
specific rather than general.) 

Undoubtedly the early forestry schools were established for the 
primary purpose of preparing men for service in the United States 
Forest Service and the curriculum was prepared accordingly. Within 


Is there any reason for the apparent failure of a profession as young 
as forestry to produce a larger number of outstanding leaders? Men of broad 
background and training, men with the courage of their convictions, able to 
think a plan through, sell it to the public and then put it into effect. The very 
nature of the forestry profession with its countless stimulating contacts should 
keep men alive and yet the comment was made to the writer but a short time 
ago that “the forestry profession contains a relatively large number of men 
whose mental growth has stopped at forty; men who have early lost their 
vision and the joy in their work and are now ‘carrying on’ their job in a 
mediocre fashion with little pleasure in their achievements.” Query: If this 
criticism is true—and the comment appears to confirm those made by the several 
past Presidents of the Society of American Foresters cited by Forbes—what is 
the cause? Is it the caliber of the men who entered the profession a decade 
or two ago; was it the fault of their preliminary preparation, their environment 
in the forestry field? Could the relatively low salary scale have sapped their 
enthusiasm and courage, or is it that the zeal of battle in the early crusading 
days has been followed by the drowsy contentment of peace time pursuits? 
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the past 30 years the forestry profession has grown by accretion 
rather than according to plan and there is certain ground for the feel- 
ing that the training now provided in many of our forest schools 
is obsolete and not the best preparation for the demands of the pro- 
fession of today. 

A study of the curricula of American Forestry schools leads to 
the inevitable conclusion that we are suffering from theseffects of too 
much tradition and that the curricula in many of them might well bear 
the trade-mark “Made in Germany.’ Even in Europe it is obvious 
that certain of the courses have been foisted upon the forestry pro- 
fession by men who were mathematicians first and foresters after- 
wards. Certain subjects undoubtedly can be broadened and simpli- 
fied by omitting from the courses of instruction many methods which 
are rarely, if ever, used. By no means do I wish it to be understood 
that I am advocating a trade school education in which men should 
be taught no more than they use in their daily practice. However, 
it does seem that in certain courses such as mensuration, management, 
valuation and finance, a great deal of time is spent in drilling students 
in formule which are rarely if ever used and that by condensing the 
instruction of these highly mathematical and theoretical subjects more 
time could be given to a better grounding in the forestry fundamentals. 
For example, the average forestry curriculum could be materially 
strengthened by giving more advance work in Silvics, Soils, and 
Meteorology as required subjects in the time thus gained. If time 
permitted, certain cultural courses which would add to the breadth 
and growth capacity of the forestry school graduates might also be 
added. 

2. POPULAR EDUCATION 


It would perhaps be unfair and not wholly true to say that popular 
education in America has made a better success of its job than the 
technical, yet it does seem, speaking generally, that better brains and 
better psychology are employed by those agencies active in the educa- 
tion of the public than by various forest schools. 

While it is undoubtedly true that the American people are being 
made “forest conscious” it is equally true that most of our thinking 
citizens get no further than the ‘““‘Something-ought-to-be-done-about-it” 
stage. In other words, the average well informed citizen gets all 
steamed up with “no place to go” and the fault lies not at his door. 
To remedy this situation a program for each state and the nation as 
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a whole should be thought through, including the first measures in the 
order of their importance. These should be hammered at until the 
first steps have been taken. Some months ago Herbert Hoover in one 
of his public addresses defined wisdom as “not so much as knowing 
the ultimate goal to be reached but as knowing and starting the first 
definite steps toward that goal.” We should keep this definition in mind 
in the preparation of our various forestry plans. 

As a nation we think in terms of catch words and slogans since 
ready-made thinking involves far less effort than thinking things 
through on our own. Professional foresters are open to criticisms on 
this score for time and time again, and I speak as one who is equally 
culpable, we have utilized hackneyed phrases such as “cutting our 
timber four times as fast as it grows.” “Fire Protection is 90 per 
cent of forestry,” a very mischievous half-truth by the way, since fire 
protection should be classified on the same basis as land acquisition 
and the securing of forest capital. However valuable these slogans 
may be in arousing public interest, they do very little in the way of 
creating a definite resolve that the forestry problem must be solved 
or in outlining the steps toward that solution. There should be for- 
mulated a clear cut national forestry program with the parts which 
national, state, county and municipal forests are to play outlined step 
by step, decade by decade, in order to reach the goal which we must 
set for ourselves. While it may be said that it is not always good 
policy to divulge the entire plan for fear of frightening the legislators 
and tax paying public by the size of the financial commitment to be 
demanded, nevertheless until professional foresters—and the public 
alike—have before them the definite objectives of our forestry pro- 
gram, little real progress can be assured. 

Again let me say that the period in which the arousing of senti- 
ment favorable to forestry is the chief end of the technical foresters 
existence is past, and that now is the time to substitute real action 
if we wish to hold the ground we have gained.” 


2 Recent press dispatches have announced that in the United States during 
the past year the high water mark has been reached in forest planting and 
that no less than 54,000,000 trees have been set out. At the ordinary spacing 
of 1,200 to the acre, this number would provide new growing stock on 45,000 
acres. Using the Forest Service figures of “81,000,000 acres of land once for- 
ested and now lying idle” it would take at this rate approximately 1,577 years 
to reclothe these idle lands with forest cover provided, of course, natural re- 
seeding had not already taken place. 
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Legislation affecting forestry in its broadest aspects is all too 
frequently prepared and presented by groups of business or profes- 
sional men whose interest in the situation is largely determined by 
their love of hunting and fishing or is based on sentimental grounds. 
In but few localities do the technical foresters either singly or as an 
organized group initiate the legislation so vitally effecting the field 
in which by training and experience they should be the acknowledged 
experts and leaders. 

I believe that the most recent figures show that 42 out of the 
48 states have created a forestry commission. In how many of these 
42 states has a concrete forestry plan been worked out covering the 
next 50 years? In how many of these 42 states have the men in 
charge of the forestry movement estimated the area of forest which 
the economic and land conditions of that particular state require for 
a sound forest policy? How many acres of forest land should be 
planted by the year 1977 and how much can be counted upon to re- 
seed naturally? How many acres of forest can their counties and 
municipalities be expected to acquire and what proportion of the 
forest land to be acquired shall be dedicated principally to timber 
production and how much to recreational and water conservation 
purposes? Where should the state forests be located? What is the 
status of the forestry industries in that state? What will be the total 
output of domestic (state) timber within the next 50 years and to 
what extent must it be supplemented by import and where will it come 
from? In all too many instances I fear that after the establishment 
of a forestry commission the men in charge heave a sigh of relief 
and say, “Well, that’s done” and settle back to a little woodlot demon- 
stration, a few talks before the State Grange and Rotary Clubs, the 
writing of a bulletin or two, rather than pegging in and starting ahead 
on a long-term plan with a definite objective. Before long—in some 
sections even now—these questions will be asked and the foresters 
should be ready with definite replies and sound advice if they are to 
rank as the real leaders of the profession. 

The next phase of the problem of Forest Education which the 
thinking foresters might well consider is— 


3. THE EDUCATION OF EMPLOYERS OF TECHNICALLY TRAINED FORESTERS 


About 20 years ago the faculty members of one of our oldest 
forest schools were extremely indignant because one of their out- 
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standing graduates was summarily dismissed by a large timberland 
operator in the South on the grounds that he did not know his job. 

Investigation proved that this forest school graduate had spent 
upward of a year completing a timber estimate and type map for his 
corporation. When this map was completed, his employers could see 
no further use for him and unfortunately for the forester he could 
not make his own job solid by convincing them that there was an 
additional service and cash drawer return which he might render to 
them. Strange as it may seem, an almost identical case came to my 
attention in the past three months. A forester of experience employed 
by a large land owning company found at the end of a short period 
of employment he had apparently exhausted his usefulness when he 
had completed his survey and prepared a general plan of forest 
management. The question may be asked, at whose door does the 
fault lie? It might appear that the forestry profession has not yet 
been able to prove their case and show that over a period of years 
they can actually make or save money for their concern. 

As a corollary of the above it might be observed that forestry 
is still a “luxury” to many of the large timberland operators. During 
a period of hard times the different paper plants, etc., hold fast to the 
chemist and engineering forces, but the forestry staff is dismissed 
as an economy measure. “Oh well, another group of foresters just as 
good can be hired later on,” and a change in forestry policy due to a 
shakeup in the personnel is considered of relatively little importance. 

Throughout America “Big Business,” and I am referring in par- 
ticular to the electrical, chemical and steel concerns, has been thoroughly 
sold on the value of college-trained, technical men. These corporations 
are willing to take graduates fresh from college and spend from two 
to three years in training them for their own particular operations. 
In contrast to this condition the average employer of a graduate forester 
expects these men to enter with a thorough technical knowledge, with 
practical experiences in mill and field, plus judgment and ability to 
handle men that only five to ten years of practical experience would 
give, and when they fail to measure up to the standards they have set 
for them, they are dismissed and forestry gets another setback. This 
may sound like a pessimistic view of the situation, yet I believe it is 
not far from the truth. 

The fact remains that it is high time that the forest schools and 
all men who are employed by the forest industries should educate 
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their employers, the men now directing the destinies of the forest 
industries, concerning the scope, possibilities and service that can 
be rendered by trained foresters and convince them that forestry 
is not a luxury but a necessity, and yields cash drawer returns both 
direct and indirect well worth the payment of adequate compen- 
sation to soundly trained men. 

The last phase of Forestry Education to be considered, and, in view 
of its immediate effect upon the American forestry movement, the 
most important, is— 


4. THE AWAKENING OF FORESTRY LEADERS 


Fifteen to twenty years ago the vision, the esprit de corps of the 
forestry profession, was the admiration and envy of other and older 
professions. Today this solidarity, doubtless largely due to outside 
attacks at that time, has largely disappeared and in society affairs 
as well as matters of national policy there seems to be a marked diver- 
gence of opinion between groups in different sections of the country. 
With regard to society matters it appears that the former attitude of 
refusing to go on record concerning matters of national policy for 
fear “if a mistake were made the society-might be discounted” has been 
discarded. Certainly such a frame of mind—for which the word 
“pusillanimous” is far too mild—would have proved deadly. 

Another criticism which has been frequently aimed at the pro- 
fession is that in matters pertaining to a national policy the foresters 
themselves cannot agree upon a plan or even upon the major planks 
in a forestry program; that in several cases where public hearings 
were held various groups of foresters differed so violently that the 
principal effect of their appearance before the congressional com- 
mittee was to discredit the standing of the profession rather than to 
advance the legislation in whose behalf they were appearing. Natu- 
rally, individuality is to be desired but solidarity—in public at least—is 
absolutely necessary if the cause for which the foresters are working is 
to be advanced. Unfortunately, such instances are long remembered 
by legislators and their ill effects will not disappear for years. 

It is high time that both in society and in national affairs the 
broader outlook concerning the part the forester can play should pre- 
vail and all minor differences be settled in private so that maximum 
progress will be achieved. 
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From the above observations some might draw the inference that 
the outlook for the forestry movement and profession is decidedly 
dubious. Far from it. The achievements of the last thirty years have 
been splendid but like the negro in the Joel Chandler Harris story 
who said to the ghost who was pursuing him, “The race we just had, 
Mr. Hant, ain’t a patch on the one we’re goin’ to have as soon as I 
get my bref,” we should resolve to surpass our past record in every 
score. 

As one friendly critic has said, “The forest schools are in the 
doldrums.” If they are it would appear that the entire profession 
is in the same plight. In any event it is necessary that the foresters of 
America scrutinize themselves, their state of mind, and their works 
in the light of present conditions. 

Let the forest schools resolve to improve their personnel, their 
curricula both as to content and presentation. Let them keep in mind 
the use to which their training is to be put and resolve to appeal to 
the best blood in Young America in order that real leaders may be 
produced for the decades that are ahead. 

Let those in administrative positions of responsibility look not 
with too much satisfaction toward the past but with vision and courage 
toward the future, with faith in a larger program and courage to 
put it across. 

Let the profession as a whole, in the words of the old Greek 
philosopher, “face the facts, then proceed.” If the forestry move- 
ment of today has in any degree lost the zeal, drive, objectivity of 
a decade or two ago it is high time that we of the profession recognize 
that condition and take measures to remedy the situation rather than 
wait for suggestions or criticism to come from without. European 
experience proves that forestry must be recognized as an integral part 
of our national economic program and the men who are now engaged 
in this profession are in reality guarding the indispensable resources 
of enormous future value and should feel that theirs is a job of national 
building, one of peculiar honor and distinction. Let the foresters 
continue to be the true leaders in the movement they have begun. 


REVIEWS 


Timber Growing and Logging Practice in the Douglas Fir Region. By 
Thornton T. Munger. U. S. Department of Agriculture Bulletin 1493, 
1927. Page 42. Nag, 


This is one of a series of bulletins of the Forest Service deal- 
ing with measures essential to continued productivity of forest lands 
in the twelve principal forest regions of the United States. It presumably 
represents the present judgment of the author and his associates in the 
Pacific Northwest, who have conducted years of investigation and 
field observations covering the many phases of this great field of 
knowledge and industry. As the subject matter in this field is amply 
large to fill a textbook on the subject the space available in the bulletin 
necessitates condensation to the point where further condensation for 
the purposes of review is very difficult and hardly necessary, since the 
bulletin is available at the low cost of fifteen cents per copy. This re- 
view is therefore intended more as an estimate of the bulletin than 
as a résumé of its subject matter. In general it may be said to state 
the case in a manner that fairly represents majority opinion among 
foresters in the Pacific Northwest. 

To one familiar with the discussions in this field for many years 
the following are among the more striking points in need of com- 
ment. 

(1) The virtual abandonment of the theory that seed stored in 
the duff is the chief source of natural reproduction following cutting. 
Munger recognizes that such seed as is stored in the duff is likely 
to be of the year immediately prior to cutting and that probably 
more important sources are adjacent standing bodies of timber and 
in general live standing trees wherever situated. It is also recognized 
that seed from standing trees is carried much farther than formerly 
supposed to be the case. 

(2) The abandonment of the idea quite generally held in the 
past that slash burning is silviculturally necessary to favor repro- 
duction. Quotation below supports the idea that reproduction occurs 
more freely where slash has not been burned, 

(3) The partial abandonment of the idea that slash burning 
secures future immunity from fires. It is recognized that under some 
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conditions the risk is greater following a slash fire and nowhere is 
complete safety secured. This is particularly true in the fog belt 
along the coast. 

The following quotation from page 9 is important. 


The theory has sometimes been advanced that broadcast slash burning is 
a necessary measure in, securing reforestation, in that it bares the ground and 
stimulates germination; but detailed study strongly points to the conclusion that 
reproduction of Douglas fir starts more promptly and more abundantly where 
the slash is not burned. A comparison of a considerable number of burned 
areas with similar but unburned logged-off land, in each case quite recently 
cut over, shows ten or more seedlings on the unburned to every seedling on 
the burned ground. Slash burning, however, because it lessens the water con- 
tent of the surface soil, probably increases the proportion of Douglas fir over 
hemlock in the new crop. 

The chief reason for slash burning as a forestry measure is to reduce 
the fire menace of the vast amount of dry litter, that there may be less chance 
of accidental fires later. For most of the Douglas fir region broadcast slash 
burning has been accepted by lumbermen and foresters as an essential practice, 
a “necessary evil.’ Until there is a greater degree of fire prevention, slash 
burning is a wise precaution against a greater evil—uncontrollable summer fires. 

Nevertheless a slash fire, no matter how intensely it burns, never leaves 
an area immune to subsequent fires. In this region even the most thorough- 
going burning fails to consume all the inflammable trash that is on the ground; 
many of the coarser limbs, tops, cull logs, and rotten windfalls are left; some 
of the duff is only charred on top; the standing snags are not burned down; 
and the unmerchantable green trees that are left may be killed but are not 
consumed. Areas burned by a good slash fire have been known to reburn the 
same year, though ordinarily the second fire would not cover all of the surface. 
All too commonly a part reburns when the fresh slash on the adjoining area 
is burned. 


One recommendation in this part of the bulletin open to some 
doubt is the recommendation that Douglas fir should be favored in 
the future stands above all others. In the opinion of the reviewer 
Douglas fir already makes up a large enough percentage of the stand. 
Its superiority for most uses pertains to the item of clear lumber which 
comes mostly from trees of such size as will not be grown under 
management and from its strength for structural use. Of the as- 
sociated species spruce is more valuable in any size class but probably 
will not grow successfully on more than 25 per cent even of the 
area west of the Cascade summit. Western red cedar is of about 
equal value in large sizes but of far greater value in small and large 
pole sizes. Operations to get out these sizes are carried into the woods 
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in advance of removal of other species. Cedar should seldom be 
grown by itself unless on very favorable sites but it is a valuable 
associated species even on somewhat adverse sites because its tolerance 
enables it to divert from brush and other worthless vegetation a final 
portion of soil productivity which often times the fir is unable to 
utilize. The hemlock and true firs are as yet of inferior value but 
on account of their availability in pulp and paper industry they bid 
fair to give early returns from thinning mixed stands now originating 
at an age when there is no evidence Douglas fir will have value except 
for fuel. Finally since commerce is carrying insect and fungus 
pests and all manner of tree diseases throughout the world there is 
always grave danger of the complete loss of any one species. The 
natural mixtures should therefore be retained and if other equally 
good conifcrous species are found they should be added. 

Outside of, and related to, the above points, the discussion covers 
among others the important subjects of prompt slash disposal, seed 
tree, logging as it affects reforestation, fire prevention and control. 
The latter is properly emphasized as the most important prerequisite 
to continuous forest production. 

The main portion of the bulletin is devoted to a discussion of 
“minimum measures” for securing continuous growth of timber. A 
short section at the end discusses “Supplementary Measures for In- 
tensive Timber Growing.” In this section a technical plan of manage- 
ment is advised together with better fire protection and forest plant- 
ing if necessary to secure full stocking. 

By way of summary it may be said that so far as the methods 
of securing and protecting the new crop goes it is to be doubted 
whether any man could have handled the subject more competently at 
this time than the author of this bulletin. On the other hand, as a 
picture of private forestry in operation it seems quite inadequate 
dealing only with a small part of the problems involved. In order 
to secure the practice of private forestry in the Northwest the follow- 
ing facts must sink into the consciousness of the forest owner. 

(1) When as a process of economic evolution stumpage prices 
have reached a high level in other forest regions with attendant heavy 
interest and tax charges a frenzied process of hasty liquidation has 
ensued which has resulted in writing off to depreciation the capital 
value of the forests to the complete loss of most forest owners and 
the long time or permanent injury of the whole community. 
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(2) On the Pacific Coast this destructive competitive struggle 
appears to be well underway but the presence of some 1,400 billion 
feet of standing timber for a market that barely takes 15 billion 
feet a year makes hasty liquidation utterly impossible and attempt at 
it will result in destroying the capital value in the hands of forest 
owners with little or no recovery by them. 

(3) The only alternative to this destructive struggle is to treat 
the forest resource as a permanent asset, conserve and increase the 
capital values and consider the annual cut as a return on this capital. 

(4) Under this program the total cut is already fixed by the 
market at less than a sustained yield figure for the region. This 
cut should therefore be fairly distributed among the various forest 
owners to enable them to meet their carrying charges and make some 
return on their investment. Those owners who follow their cutting 
operations by regeneration of the stands and thus permanently main- 
tain an adequate stock of standing (and eventually all growing) tim- 
ber will reap a further large return from increase in capital value. 

(5) Each owner should carefully select stands for cutting which 
contain the species, sizes, and qualities of timber, the market will now 
pay well for, so located that the cost of logging will be at a minimum. 
The result should be that the limited current cut would yield the maxi- 
mum return that can now be taken from these forests. Activity along 
present lines, trying to market the forest yield and the capital as well 
at one stroke is yielding less return annually than the above program 
would do. Blanket cutting operations covering large areas should 
cease since much stumpage is being sent to a congested market at a 
loss and much more at a low profit. Brandstrom, an experienced 
logging engineer, has estimated that competent selection of stands 
by donkey engine settings would result in the annual cut yielding 
approximately three times the present average stumpage price. 

Such a program, absolutely necessary to self preservation of the 
industry, would bring forestry in through the back door by reducing 
size of cutting operations, hence making natural regeneration and fire 
protection easier. Even if reforestation is secured on the great areas 
now logged, fire protection will be most difficult at certain ages. The 
Columbia National Forest and vicinity had a foretaste of this condi- 
tion during the past summer. The question is will the industry wake 
up in time. So far it has been chasing false or inadequate remedies 
but in the process of self-analysis now going on the fundamental 


IOIO JOURNAL OF FORESTRY 


difficulty may at length be discovered. Forest management is busi- 
ness management. In business chief attention usually centers on those 
portions of the business enterprise absorbing the most capital. The 
merchantable wood capital in the Pacific Coast forests must exceed 
a value of two billion dollars while the soils and pre-merchantable stands 
have a value of a few hundred millions at most. In trying to secure 
adequate private forest management foresters should not divert atten- 
tion from the main forest capital but rather increase attention there 
at the same time; the relatively small added expenditures necessary to 
look after cutover areas and pre-merchantable stands are provided for. 
Private owners are without doubt expending about as much on their 
forest properties as they can afford. The expenditures necessary to 
regenerate and protect their cutover areas will seldom add more than 
10 to 20 per cent to their present cash expenditures. By maintaining 
the forest capital intact they save many times this amount in depreci- 
ation charges. Forestry is therefore a conserver not a dissipator of 
wealth. In any proper system of corporate accounting its intelligent 
application will conserve and increase assets and even dividends not 
only ten to fifty years from now but right now. These comments are 
made with the belief that in future bulletins in this series the Forest 
Service might well present a little more complete picture of the 
economic situation of the forest properties in the region under con- 
sideration. 


NOTES 
EDUCATION IN FORESTRY 


By Burt P. Kirkland 


There is reason to believe that some of the gentlemen who laid down a 
barrage on the forest schools in the March JouRNAL oF Forestry are feeling 
premonitions of approaching senility. Things are not what they used to be when 
they were boys. The students at the forest schools have not the ability dis- 
played by their classmates. One gathers that the snow does not lie as deep as 
formerly. Most curiously the kids just out of college have not developed judg- 
ment and knowledge their twenty years or more of practice has given them. 

Writing in more serious vein and considering the whole field of forest 
education doubtless many of the defects they portray are actually to be found 
today, have been in the past, and will be in the future. More than any other 
field of forestry the schools have inadequate financial resources. The supermen, 
thought necessary by Messrs. Zon and Forbes, would not take employment at 
salaries available even if such men existed. They do not exist for the schools 
any more than for the experiment stations. The schools get continual requests, 
which they have complied with, to boost for appropriations for experiment sta- 
tions, national forests, and other fields of forestry. The beneficiaries of these 
appropriations generally neglect to return the compliment. Forest experiment 
stations have been expanded to beyond any possibility of being manned effec- 
tively in the twinkling of an eye. No large groups of well trained Ph.D.’s have 
been hanging around the labor centers awaiting to fill two or three score such 
jobs. If the schools should generally start catering to this temporary demand 
that would soon be the situation since the experiment station jobs would soon 
be filled. The surplus Ph.D.’s would either have to accept ranger work or go 
without forest employment. There are already sufficient schools equipped in co- 
operation with the pure science departments of their respective universities to 
train within a few years as many competent men as the experiment stations can 
use. It would be poor educational policy to encourage excessive numbers to take 
training in a field where only a few can serve since this only condemns men to a 
life of frustrated ambition. One of the greatest problems of forestry is the place- 
ment of the present members of the profession in positions where they can put 
in practice in the woods some small portion of what is already known—which 
is already a full half-century ahead of woods practice. 

With respect to the training of those who have the natural abilities pre- 
requisite to advanced training the unfortunate location of most of the forest 
experiment stations is a serious handicap. Had they been attached to univer- 
sities or other research institutions the funds expended would have been at least 
doubly effective for two chief reasons. Thus attached pure science departments 
would have solved the problems in their field at a fraction of the expense attached 
to building up a staff for the purpose at the stations. Competent forest school 
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graduates, including the most able recent graduates and past graduates, feeling 
need to supplement woods experience with further training, would gladly do as 
much or more work under fellowships of $1,000 each while earning an advanced 
degree as the same men will do in a detached institution for $3,000. If then, the 
directors of the detached stations produce results equivalent to fifty cents on the 
dollar of funds they expend they will do well considering only output of experi- 
mental work. If the professional results of giving men who really need ad- 
vanced training for their own development or for the job*they handle are con- 
sidered 50 per cent efficiency cannot be secured by the separate station as com- 
pared with the one co-ordinated with a university. A great opportunity for up- 
lift of the whole profession has therefore been missed. 

As to the problems of students of different mental qualities university of- 
ficials no longer suppose all students can advance equally far. Neither do they 
attempt to bar those of merely ordinary abilities. On the contrary they allow 
each the opportunity to make the most of himself. An effective army cannot be all 
generals nor does the profession of forestry need all men equipped for research 
in pure science or even to serve as major executives. If there is to be forestry 
in the woods most foresters will have to be applying there what is already 
known and new knowledge as it develops. If am organization of the size of the 
Forest Service cannot fit the average American into its numerous kinds of work 
that is conclusive evidence of inexpert executive management. American indus- 
tries have attained huge success by following the American ideal of developing 
each individual to his best capabilities. It is indeed dangerous for the Forest 
Service to attempt to secure, or suppose it is securing, a personnel superior 
to the average citizen. The final result of such activity will be an intolerable 
arrogance which will defeat its own ends. It will do well in the selection of its 
employees to look more to qualities of the heart rather than the intellect. 

The problem of differing mental qualities among students has not been 
fully solved by the schools. When it is solved more than cold intellectual analy- 
sis will be involved. Some students will probably as now be turned loose to: find 
their niche elsewhere, but within the field of forestry the ideal school will not 
be either so foolish or inhuman as to attempt the elimination of all but the most 
brilliant intellects. It will rather take the average group whose interest and 
desire is to work in the field of forestry and try to fit each into that work where 
he will be both happy and effective. This means that perhaps one half will be 
shunted into actual forest work with less rather than more training. That is to 
say, many students who lack interest, inclination or ability to go deeply into 
pure or applied science or to undertake responsibilities of a major executive will 
with perhaps two years’ training in field work and co-ordinated elementary 
courses be placed in positions suited to their ambitions and mental qualities 
where such work as is now carried on by rangers and in the huge field of neces- 
sary forest work now entirely neglected. That is, these men should not by forcing 
them beyond their ambitions and desires be led on through educational stages 
which will only place them in false positions where only unhappiness and 
frustration is in store. Some of these men after a few years in field work will 
experience the mental growth and change in viewpoint which will warrant 
their going on with the next step which may be thought of as equivalent to the 
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present four-year course. With those of lagging interest eliminated and a group 
of mounting enthusiasm in their field remaining the four-year course can be 
brought to a higher plane of achievement than at present. Finally from this 
group students capable of the exquisite mental thrills attending those who are 
able to enlarge the field of knowledge will go on to graduate work. All this 
will, of course, require a greater field and other facilities than any school yet 
possesses. Here again the co-ordination of a university, a forest experiment 
station, and a large forest management unit would have hastened the day of 
adequate training. As it is much time must elapse before results can be obtained. 

Finally, not all of us are so convinced as Zon of the desirability of complete 
socialization of our forests as to believe that all the 339 forest school graduates 
except the 72 who got Forest Service jobs represent so much wastage. As the 
writer sees it, the large number of foresters going into private work constitute 
the happiest omen confronting the profession of forestry. Not only does it 
mean that traditional American freedom of initiative is to be long preserved in 
this field, but it means further that no one or two men can sit down in Washing- 
ton or in a district office and for any professional forester in this country say, 
“This man does not agree with us. He is not carrying out our policies. Let’s 
break him.” The West has already had a foretaste of this and the average 
forester, whether with one or twenty years of forest work behind him, rests 
easier knowing that no one agency yet has a monopoly in that field. The same 
facts hold for the forest user and finally for the country as a whole, the day of 
disintegration of its institutions seems far afield. Over-organization with its 
monopoly waste and arbitrary power has so far always eventually destroyed itself. 
So long as we can stave off the day of its arrival in America by that much 
longer are institutions still treasured by loyal Americans safe from destruction. 


THE EFFrect oF POSITION OF Roots UPON THE GROWTH 
OF PLANTED TREES 


By E. G. Cheyney 
University of Minnesota 


The directions for the proper planting of a tree have become more or less 
stereotyped and have been copied for so many years that it is practically im- 
possible now to say on what the directions are based, but certain it is that they 
have become well established. 

They run something like this: “Dig a hole sufficiently large to accommodate 
all the roots. Spread the roots as nearly as possible in the same position that 
they occupied before. Fill in with top dirt around the roots and tamp well. Fill 
the hole with the subsoil, tamping it down firmly.” Sometimes the directions 
state further that a mound of earth should be built in the bottom of the hole 
and the roots spread around it. 

In almost every case they are insistent upon the necessity of spreading the 
roots. Such is our theory. But at least 90 per cent of our forest planting is done 
by some kind of a silt method in which all the roots are compressed in a single 
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plane and often folded in that; we are not very particular about it. Such is our 
practice. 

It seemed worth while to try to find out what effect this direct violation 
of theoretical good practice in such a large per cent of our actual practice was 
producing on the stock planted. 

Three species were chosen for the test: white pine (Pinus strobus), northern 
white cedar (Thuja occidentalis) and blue spruce (Picea pungens). 

The roots of 24 of the white pines were rolled into a compact ball and the 
seedlings with the roots so balled were planted in a nursery row at intervals of 
six inches. In the next row, two feet to the east, ten white pines were planted 
as a check with their roots spread in the most approved manner. 

In the next row to the east were planted 48 arbor vite with roots balled; 
in the next row 24 arbor vite with roots spread; in the next 13 blue spruce with 
roots balled; in the next six blue spruce with roots spread. 

After four years the plants were dug up, inspected and measured for 
height. 

There was no apparent difference in the thriftiness of the plants. They 
all seemed to be in excellent health and condition. 

The ball into which the roots were rolled at the time of transplanting could 
be plainly seen, but side roots had grown out from them so extensively that the 
roots varied little in appearance from those of which the roots had been spread 
out. If anything the balled roots put out more fibrous roots than the others. 

There was a great variation in height growth. The 24 white pines with 
balled roots varied from 32 to 57 inches with an average height—from ground 
line to tip—of 46.8 inches. The 12 white pines, the roots of which were spread 
out, varied in height from 41 to 59 inches with an average of 48.5 inches. This 
shows a difference of only 1.7 inches in favor of the spread roots. 

The 48 arbor vite with balled roots varied in height from 20 to 63 inches 
with an average of 35.7 inches; and the 24 with spread roots varied from 23 to 
60 inches with an average of 42.0 inches. This shows a difference of 6.2 inches 
in favor of the spread roots. 

A word of explanation might be offered here. These trees were unfortu- 
nately planted in a solid block, so that the outer rows had an advantage over 
the inner rows. The white pine with the balled roots and the arbor vite with 
the spread roots formed the outside rows at the time they were dug, but this 
may not have been the original arrangement. This may account for some of the 
quite considerable difference in favor of the spread roots in the case of the 
arbor vite. 

It has probably helped to reduce the difference between balled and spread 
roots in the case of the white pine. But the influence in the case of the white 
pine has probably been less than in the case of the cedar, because the white pine 
was considerably taller than its neighbors and suffered little suppression. 

The 13 blue spruce with balled roots varied from 22 to 58 inches with an 
average height of 34.6 inches. The six plants with spread roots varied from 
24 to 38 inches with an average of 28.3 inches. This shows a difference of 
6.3 inches in favor of the balled roots. Moreover, in this case, both rows were 
inside rows equally crowded by their neighbors. 
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If all of the plants with balled roots are arranged together regardless of 
species, we find a total of 85 plants with an average height of 38.7 inches. Only 
28.8 per cent of these plants were in the outside row. 

If all of the plants with spread roots are averaged together, regardless of 
species, we find a total of 4o plants with an average height of 41.5 inches. Of 
these plants, 60 per cent were in outside rows. 

The difference is only 2.88 inches in favor of spread roots. Is such a small 
difference, spread over several years of growth, worth all the trouble and cost 
involved in following planting directions? It does not seem as though it 
could be. 

There are a number of reasons why the results of this little experiment 
cannot be considered conclusive: (1) Too few plants were used; (2) no care 
was taken to see that the plants were of uniform size and condition when the 
experiment was started; (3) the rows were placed too close together and 
undoubtedly crowded each other; (4) the plants were not weighed or the roots 
measured when they were dug up. 

Nevertheless, this slight difference, which might have been slighter yet if 
such a large percentage of the spread rooted plants had not been in the outside 
rows, gives us some indication that there may be a little “bunk” in the usual 
planting directions. 


FoG PRECIPITATED BY TREES 
By Thomas H. Means 


The collection by vegetation of moisture from fog has interested me for a 
long time. I recently found an opportunity to approximately measure the amount 
collected by trees. . 

During the summer west winds blow the moisture-laden air from the Pacific 
Ocean up and over the hills back of Berkeley, California. Nearly every after- 
noon fog collects on the hills at elevations above 800 feet and stays until the 
morning sun dissipates it. Occasionally it remains the entire day. 

About twenty-five years ago pine and eucalyptus trees were planted on the 
sides and tops of the hills over large areas which prior to that time were bare of 
all but grass. Trees were found only in canyons, while brush covered many of 
the slopes, particularly those sloping to the north. These trees grew slowly for 
a number of years but have made very rapid growth in the dry years since 1917. 
The summers here are nearly rainless and all vegetation on the hills usually dries 
up during this rainless season, except in protected spots and in canyons where 
moisture is more plentiful. 

I have long noticed that the soil beneath trees is more moist than elsewhere, 
the additional moisture coming from the collection of water from the fog drip- 
ping to the ground. I recently (July 31) collected samples of soil from beneath 
trees and from ten feet from trees, where soil and other conditions were identical. 
Samples were collected from surface to twelve inches depth and the moisture 
determined. The results are shown in the table on the next page. 

Assuming the weight of soil as ninety pounds per cubic foot, these differ- 
ences in percentage are equivalent to the following in inches of rainfall. Pine, 
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elevation 1,500 feet, 2.87 inches, Pine, elevation 1,600 feet, 3.60 inches. Eucalyptus, 
elevation 1,650 feet, 2.33 inches. The soil was moist much deeper than twelve 
inches, so the total difference in inches of water collected is much above that 
shown. 

The area of ground covered by trees, where the stand is full, approximates 
25 per cent of the ground area. The moist spots are under all trees where the 


Percenitae of Moisture 
Under Ten feet 


tree from tree 
Monterey Pine—Elevation 1,500 feet............++++---0-e- 24.4 7.8 
Monterey Pine—EPlevation 1,000) feet. 0-1. <-eeo ance ee 28.5 Wo 
Eucalyptus == levation i, O50urCetyereracitttestreretreeenrettre 22.9) 9.4 


wind blows up or over the slopes; in some cases moisture has collected fast 
enough to form puddles and run down the slopes in rivulets. Away from the 
trees the ground is dry as it usually is in summer. 

-The trees average fifteen feet in height for pines and twenty for eucalyptus, 
the trunks from six to ten inches thick. Small trees, brush and grass collect 
relatively little moisture. 

The effect of this additional moisture collected from fogs in the dry season 
is readily noticed in the rapidity of growth. As the trees become larger their 
collecting area increases. 

(From Science, October 28, 1927) 


WHat Is PRIVATE FORESTRY IN THE PAciFIC NORTHWEST? 
By J. B. Woods, Forester of the Long-Bell Lumber Company* 


Your program committee probably intended to allow reasonable leeway 
in the discussion of this subject. There are various kinds of private forestry, all 
interesting and worth while. Farm owners and investors in second-growth timber, 
who manage their woodlands along certain lines, may be practicing private fores- 
try of the cleanest-cut sort. Timber, pulp and lumber companies usually are 
private corporations, and such forestry as they practice may be termed private 
forestry. Because of the tremendous aggregate timberland ownership represented, 
the most important and promising field for private forestry today is among such 
corporations, which own and sell or manufacture virgin timber. I propose to 
confine my remarks to this phase of the subject. 

When the officers of a lumber or other company become sufficiently curious 
about the possibilities of forestry in their business, the usual move is to hire a 
forester. It is interesting to examine the immediate reasons for taking on such 
men. In some cases they desire trained foresters to contact with governmental 


*Presented at meeting of North Pacific Section, Society of American Fores- 
ters, Portland, Oregon, January 28, 1927. 


NOTES 1017 


agencies in working out timber purchases. Sometimes the primary aim is to 
build good will. In 1920 the manager of a large southern company told me his 
directors had authorized a small expenditure for reforestation, chiefly as an 
advertisement. Within three years they had convinced themselves that the thing 
was sound of and by itself, and they were investing large sums in artificial 
planting and were systematically buying cutover land to build a permanent fores- 
try enterprise. Sometimes the forester’s specific task is to examine and classify 
cutover lands, and, if possible, to aid in their liquidation. And occasionally, 
rarely perhaps, he is employed to help develop and maintain adequate. timber 
supplies. Once on the payroll, however, his opportunity and duty are to look 
about him and as rapidly as practicable discern and point out all the ways in 
which his knowledge can be employed to the company’s benefit. 

Colonel Greeley makes frequent use of the expression “Industrial Forestry” 
when discussing the activities of pulp, lumber and naval stores manufacturers. 
I like that term because it implies that such operators are industrialists first. If 
they practice forestry it is because of real dollars and cents value in such activity. 
Corporation or industrial forestry must justify itself on the balance sheet, and, 
gentlemen, that is a severe test. Because the balance sheet tells the story of 
assets and liabilities not fifty or even ten years hence, but as of today. 

Now, I can think of no better way to tell what little I know about private 
forestry as practiced by corporations than to outline briefly the growth of forest 
policy in our own company. Originally I was hired to examine and report upon 
the character and value of southern cutover land, and to suggest ways of develop- 
ment or liquidation. From that task we emerged with several tracts of second 
growth interesting enough to develop as forest reserves. These aggregated some- 
thing over 200,000 acres, in three states. Other tracts we found to be excellent 
agricultural land, ready because of local conditions to go under the plow, and 
therefore too valuable to hold for timber growing. The farmland sales depart- 
ment took these over at once. Of course there were other areas, chiefly longleaf 
pine cutover lands, which were not suited at the moment either for farming or 
forestry, and these we are selling in fair sized blocks to stockmen and others, 
as rapidly as possible. However, in one or two cases, we have held such un- 
productive lands, in the hope that conditions will change sufficiently to permit 
of replanting them to trees. In general, however, our job was to collect facts 
and then suggest action. And I wish to state right here that our officials always 
have been ready to consider promptly our reports and recommendations, and to 
act. 

Having organized the protection and improvement of forest reserves, we 
went into the matter of logging practice to learn, if possible, whether the so- 
called selective method of logging offered us material gains. And here we were 
confronted by two great obstacles: long established practice and lack of, definite 
knowledge about comparative costs and realization. In a broad-gauge progressive 
outfit the first obstacle can be removed as soon as you dig out the second. Pro- 
viding, of course, that the results of your costs and realization study indicate 
clearly that changing methods will pay. In operations which are nearly cut out 
it often is impracticable to change, because the cost of changing machinery is too 
great and because the residue of growing timber will be left isolated and unsale- 
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able, surrounded by closely cutover and unproductive lands. In the South we 
have at present three selective operations, two in hardwoods and one in pine. 
At Weed we are carrying on a large scale experiment in selection, using cater- 
pillars and wheels to log wherever the topography permits. Of course, the main 
object of selective logging with us is to increase the ultimate realization from 
long time operations, and the first essential requirement in each case is a fairly 
long time supply of virgin timber. 

Next we came to Longview, and there we found a reserve*of, standing timber 
to last far into the future, also the beginnings of a manufacturing city intended 
to be permanent. Investigation soon disclosed that the surrounding country is 
capable of and in fact best suited to the continuous production of timber trees 
in quantity sufficient to maintain a permanent forest industries output far greater 
than our own. Nature has set the stage for permanent forestry here, so it 
behooves us to keep our own lands productive and to do what we can to stimulate 
the deliberate growing of forests upon all other suitable lands in the region. 

But we found also that selective logging is impracticable here because of 
the size and characteristics of the dominant species, Douglas fir. Clear cutting is 
indicated as the proper practice, and of course slash burning is prescribed by 
law. So a new forest must come from seed, and this implies natural or artificial 
planting. With us artificial planting is intended for a considerable portion of the 
area, for two reasons. First, we cut over so much land each year that the fringes 
of standing timber cannot be expected to scatter seed over more than half, even 
though we plan to take advantage of the winds by cutting to ridge-top lines. 
And secondly, artificial planting gives us the spacing and species that we desire 
for our future crop and also gives us the power of selection of individuals for 
planting. We do not leave seed trees because they represent a considerable 
timber value, and are not absolute planting insurance. 

But how about the balance sheet? (Can we justify the investment of several 
dollars per acre, plus yearly protection charges, which must remain in the capital 
account for an indefinite period? Let us start with the land: If this is not 
adapted to farming—and most of it usually is not—there is little chance of liqui- 
dation promptly behind the logging, even if such a course were good operating 
policy. We cannot or will not sell the land while we are logging in the vicinity, 
and holding it we must keep fire out. Now fire protection costs no more upon 
well stocked land than on barren or weed covered areas. So as a matter of fact 
the extraordinary burden of reforestation here consists only of money actually 
spent in planting and forestry supervision. And I believe that the market value 
of well stocked land any time after the trees get up above the stumps will be 
great enough to retire the investment plus at least savings bank interest. The 
longer one hangs on the more he will make up to sixty years or so, but the 
thing is sound from a balance sheet standpoint, providing one has good forest 
land, complete stocking of valuable species and real protection. 

Why do I believe this? Because I have seen small second growth in the 
southern states quadruple in value during the past five years, and actually sell 
to investors before a single tree became large enough to make a fence post. 
Now, you say, are you not inconsistent in your reliance upon this balance sheet 
argument? You have barren lands in the South which should yield good dividends 
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from planting. Why not plant some there? And I wish to say that we recently 
have decided to do just this. We are transferring one of our local men to western 
Louisiana to establish a nursery, plant an area beginning with seven thousand 
acres to longleaf and slash pine, and manage over a hundred thousand acres of 
second growth for the continuous production of raw materials for our creosoting 
plants. But changing conditions have brought this about, and to keep abreast 
of economic conditions is one of the fundamentals of our company’s forest policy. 

Now these allusions to the South lead us to a fact that is worthy of study. 
Private forestry here in the Pacific Northwest has two great advantages, namely 
of time and of example. We are starting out here while the virgin forests re- 
main, but nevertheless economic conditions are more favorable than they were 
ten years ago. We can in a measure at least forecast some of the developments 
that forestry will undergo by our knowledge of recent history elsewhere. And 
of course we can profit by the technical experience of other foresters along cer- 
tain general lines. In a sense we can eat our cake and have it too! 

But we should not lose sight of the fact that virgin timber will dominate the 
lumber markets of these United States for many years yet to come. The west 
coast manufacturer who tries to build a business today out of second growth 
timber alone will have his troubles. Private forestry is going ahead here, not 
because we need second growth fir or western pine today, but because we Ameri- 
can people, collectively and singly, are learning at last to think ahead into the 
future. 

And yet this fact is not alone responsible for the growing interest in forest 
management. Consider the western yellow pine region. I am half convinced 
that the next decade will see more real forestry practiced in private pine opera- 
tions than in fir. Why? Because of the depredations of timber destroying 
beetles. Unless their activities decline soon, the consideration of salvage and 
the necessity of bug-proofing pine stands by removing mature trees and stimu- 
lating tree growth, may force owners into selective logging on a tremendous scale. 
Already we have the beginnings of such forestry, backed by a tremendous 
financial urge. 

I do not intend to discuss tax reforms. We all know the situation and the 
need. And the reforms will come if we keep pecking away at the rock of public 
indifference. It is easy to seize upon the unequitable taxing situation as a valid 
excuse for not doing anything in the way of forestry. My own feeling is that 
the time to start with the application of forestry principles is whenever general 
and local economic conditions appear to be getting right. I believe that the 
early bird has an advantage here just as elsewhere. And I have faith in the 
good sense of the American voter, providing you and I keep after him. 

Now what is private forestry in the Northwest? Is it fire protection, or 
insect control, selective logging, snag cutting, slash burning, waiting for mature 
trees to reseed, or artificial planting; any or all these? When an owner holds 
stump land because he cannot sell it, pays the fire protection assessment because 
the state compels him, and finally awakens one day to the fact that the land is 
covered with seedlings, has he been practicing forestry? Possibly we might say 
that his status must depend upon his action from that point on. 


1020 JOURNAL OF FORESTRY 


Frankly my own conception of forestry goes all the way back to the land. 
I would define forestry as being a sustained effort to utilize completely the tim- 
ber producing capacity of land. Now forest protection is a part of forestry. It 
also may be a prelude to the wildest sort of wasteful logging. These other activi- 
ties may be forestry or something else, depending upon the motive and plan behind 
them. Certainly it is difficult to draw lines and classify private forestry by de- 
grees or grades. Many corporations are doing something and few are doing 
everything that may react to their ultimate profit. Corporations. are run usually 
by groups of men and their policies often are the results of discussion and com- 
promise. These policies grow and change with increasing knowledge and changing 
conditions. A lumber company must be operated profitably to survive and its 
forestry should contribute to such profit over a period of years, otherwise it is 
out of place and is doing more harm than good. 

The present picture I have of private forestry here in the Pacific North- 
west shows in the foreground a number of companies searching for facts. They 
all do not understand yet that the whole question goes back to the proper use of 
land, because there are other considerations that appear more important today, 
such as protecting and converting profitably the virgin timber already owned. 
But there are beginnings of realization of the need to make the future secure by 
growing new forests. And as lumbermen come to understand that the best places 
to grow timber are right in their own logged off areas, that in many cases the 
trees will come without other encouragement than fire protection, we shall see 
private forestry come into its own. We shall see aggressive and absolute fire 
protection of stump lands as well as virgin forests. We shall see prompt and 
careful planting of barren spots where natural seeding has failed. And logging 
will be conducted in such manner as to save the advance growth where prac- 
ticable, or at least to make the task of reforestation as easy and short as possible. 
And those lumbermen will have solved one of their nagging problems, that of 
making money out of cutover lands. 


SILVER ANNIVERSARY OF THE NEBRASKA NATIONAL FOREST 


By Addison E. Sheldon 
Secretary Nebraska State Historical Society 


The celebration of the silver anniversary of the founding of the Nebraska 
National Forest was held at the Bessey nursery, three miles from Halsey, June 
4and 5. Thirty or forty scientific leaders in the field of forestry and agriculture 
assembled there from points as distant as North Dakota, Colorado, Missouri and 
Washington, D.C. 

The entire party was motored through eight or ten miles of pine forest to 
Signal Hill. From the tower on the top of Signal Hill the eyes of the tree 
planters were delighted with the landscape of 10,000 acres of forested sand hills 
stretching away for miles in each direction. 

No one who has seen the sand hills in the early years would ever have 
believed it possible to grow pine forests thirty feet high, and still climbing, in 
the course of twenty-five years of hardship and experiment. All the discourage- 
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ment of the past was forgotten in the great achievement of the present and every- 
one left Signal Hill with the firm conviction that it was only a matter of time 
until a large part of the 20,000 square miles of sand hills in Nebraska would 
be covered with living forests from which timber supplies would be cut from 
year to year as the forest replenished itself. 

Dr. Charles E. Bessey came to the University of Nebraska in 1885. His 
first hobby was Nebraska grasses, and he rode it to good purpose. About the 
year 1893 he started something different. The big new idea was the re-foresting 
of the sand hills of western Nebraska. He called it “re-foresting,” because, 
from a large assembly of evidence, he concluded that a considerable part of the 
sand hill area had once been covered with pine tree forest which had been 
destroyed by fires and other causes, 

Dr. Bessey never let up. The notion of planting the drifting sand hills to 
evergreen forest as a source of public profit was not popular at Washington or 
in Nebraska. It was rough work running cattle in the sand hills. There was 
plenty of timber elsewhere. So Dr. Bessey’s sand hill forest idea encountered 
numerous bumps as the years went by, but Dr. Bessey was good at taking bumps. 
Apparently he never lost faith in the project. He made so many people miserable 
about the lack of trees in the sand hills and the possibility of putting some there 
that in the year 1901 he got a start at his pet project. 


BEGINNINGS OF FOREST SURVEY 


In July, 1901, a pary of seven young men and a team of mules started from 
Kearney, to look over the sand hills on a government tree expedition. The party 
had just such an experience as many Nebraska homesteaders had in that region, 
only that they traveled more. territory and got more sand. Following their 
report, under the patronage of President Theodore Roosevelt and U. S. Forester 
Gifford Pinchot, two large areas of sand hills, one between the Middle Loup and 
Dismal, the other between the Niobrara and the Snake, were set aside by procla- 
mation on April 16, as U. S. Forest reserves. 

That was the beginning of the beginnings. In July, 1902, a small group 
under C. A. Scott got off the Burlington train at Halsey, in Thomas County, 
and started the job of making trees grow on top of the sand hills. It was a 
very slow and discouraging job. About 4o acres of level bottom on the south 
side of the Middle Loup River was laid off for a future tree nursery. A bunk 
house was built. Pine cones were gathered along the Niobrara in the Black 
Hills, in New Mexico and their seed put in the soil of the new nursery in 1902. 

The first planting of the new pine forest in the sand hills was made from 
seedlings in April, 1903. A large part of these plantings were failures due to 
various obstacles which had to be overcome by experience. 

But like the attack of the American troops on the German lines in the 
Argonne forest, the attack of forest scientists upon the sand hills never halted. 
Each year saw more thousands of baby trees started in the nursery. Each year 
saw more hundreds of acres set out to evergreens. Machines were invented 
which never had been dreamed of for planting trees by the wholesale. 

By the year 1911 it had been demonstrated that evergreen trees of several 
kinds could be successfully grown in the sand-hill region. It had been proved 
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that they would grow on top of the highest hills; that they would make a home 
in the worst blowouts; and that on the great body of sloping, sandy ridges which 
constitute the major part of the sand-hill area of Nebraska that they would 
flourish and cover the ground with shade and with pine needles. 


THE FIGHT AGAINST FORESTRY 


About this time a new line of attack developed against Dr. Bessey’s sand 
hill tree plantation. Frontier stockmen hated to see so much good sand hill, 
where ten acres would keep a beef critter going, held out of homesteading. 
Economists in national finance discovered that while it was true trees could be 
grown so as to cover the sand hills it cost more to grow them there than it would 
in Oregon, Washington, Wisconsin, or Minnesota. Between the cattle men and 
the economists the pine tree experiment in Nebraska came near being snuffed 
out. A considerable part of the sand-hill region was taken out of the forest 
reserve and turned over to the Kinkaid homesteaders who eagerly grabbed it in 
640-acre chunks. The attempt to stop the appropriations for tree farming was 
not successful, but a most rigid cutting down of expenditures was achieved. 
These were dark and cloudy days for the tree planters in the sand hills. But 
tree planting went on. 

Interesting programs were arranged for the large number of visitors. 
There was a program in the grove by the riverside in the forenoon and in the 
afternoon. At this program, notable addresses were given to the several hundred 
visitors, ranchmen, and farmers who were present for the anniversary. Out- 
standing among the stories told in this program was the concrete achievement 
of twenty-five years, whose statistics appear in this story. 

In the evening a pine tree camp fire was held near the nursery buildings. 
The camp fire was fed by the trimmings from the older trees and as its resinous 
flames crackled and soared aloft the veteran forest service men who first 
founded this Nebraska forest experiment took charge of the meeting and told 


many humorous stories of the early hardships and obstacles with which they 
contended. 


GETTING TREES ON THE LAND 


Nebraska’s tree planting project has just reached its most important point. 
This is getting forest trees on farms throughout the state. Taking the sand hill 
question alone there are about ten million acres of sand hills, about one-fifth 
the total area of Nebraska. Nebraska National Forest has ten thousand acres 
of trees growing or about one acre of pine trees to every thousand acres of 
sand hills. Two practical aspects of forestry in Nebraska confront us. First, is 
to get Nebraska people in the state of mind to plant trees. Second, is to furnish 
them at very low cost with trees to plant. An act of Congress called the Clark- 
McNary Act provides for the distribution of trees from the Nebraska National 
Forest Nurseries to land owners. 

In 1926, 34,000 forest tree seedlings were distributed in Nebraska to 105 


farmers in 48 counties. A survey showed that 53 per cent of the trees are 
growing. 
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In 1927 there were two thousand applications for 200,000 trees. Trees were 
supplied to 1,161 farmers representing 92 counties and they received 186,000 trees. 

For the tree planting campaign of 1928 preparations are being made for 
700,000 trees in this distribution. It was urged many times by speakers at this 
forestry celebration that not only the sand hills, but the entire farming region 
of Nebraska needed a revival of tree planting. 

Everywhere the groves set out by early pioneers are being cut down and 
the enormous benefits of wind shelter, water conservation, and bird refuge are 
being lost unless new plantings are made. 


MUST ENCOURAGE PLANTING 


How to get land owners to plant forest trees? A long time social view is 
required. A tree crop needs from ten years to one hundred years for returns. 
Some inducement must be made for the land owner to forego the immediate 
crop return for a more distant one. The final discussion of the celebration turned 
upon the desirability of tax adjustment which would encourage tree planting. 
It was pointed out that the groves of the pioneer period were set out under a 
direct bounty of $100 exemption of the tax valuation for each acre planted in 
forest trees. 

Forestry must be revived in Nebraska. The spirit which gave us Arbor Day 
and the name Tree Planters’ State must be made a living one in the future and 
the silver anniversary of the practical beginnings of the Nebraska National Forest 
must be spread throughout the borders of Nebraska. 


Facts AND FIGURES REGARDING THE NEBRASKA PLANTING PROJECT 


By J. Higgins, Forest Supervisor, Nebraska National Forest 


The Nebraska National Forest from its beginning has been primarily one 
on which artificial afforestation was the original purpose and intention. It will 
continue to be the principal activity. The area has practically no native timber 
growing within its boundaries except scattered clumps of plum, chokecherry, ash 
or hackberry and a sprinkling of native yellow pine on the Niobrara Division. 

At the time of setting aside the two tracts now within the Forest, many 
people were skeptical as to the possibility of successfully growing pine trees in 
the sand hills. Dr. Charles E. Bessey of the Botany Department of the State 
University was the most enthusiastic supporter of the project and had demon- 
strated that pines could be successfully grown in the region. It was originally 
due to Dr. Bessey’s suggestions that in 1891 the Forestry Division had success- 
fully planted on the Bruner Brothers ranch in southwestern Holt County an 
area of jack, Scotch, yellow and Austrian pines. The favorable showing made 
by this original plantation was a most important factor in convincing doubtful 
minds that pines could be made to grow in a region that apparently nature had 
left treeless. Dr. Bessey was aware of a number of scattered remnants of yellow 
pine forests growing to the south and east of the Bessey nursery in certain can- 
yons of Custer, Valley, and Greeley Counties. In the western and northern part 
of the state are growing some 500 square miles of yellow pine timber. This 
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knowledge of existing yellow pine trees, together with the successful planting 
of pines in Holt County and the existence of indicator plants growing on hill- 
sides throughout the sand hills, influenced Dr. Bessey in enthusiastically endorsing 
and urging the establishment of this tree planting project. 

On April 16, 1902, the area now within the Nebraska Forest was set aside 
by presidential proclamation and a party of men were very shortly afterward 
sent out to survey the boundaries of what is now the Forest and to begin 
development work which was the beginning of the Bessey Nursery. Ground was 
cleared and prepared for seedbeds, and seed was collected from native yellow 
pine trees and sown that fall. The first headquarters building, now the bunk- 
house, was constructed in October. A quantity of forest grown Yellow pine 
seedlings were dug in the Black Hills and shipped to Halsey. These trees were 
healed in over winter and planted the following spring. Very few, if any, of 
these trees survived. In 1903 a quantity of forest pulled jack pine seedlings 
were obtained from Minnesota. These were planted on the hillside just south of 
the headquarters building and with them better survival was obtained than from 
the Black Hills yellow pine. Today they are the largest trees within the 
planted areas and many are over thirty-five feet in height. 

The first yellow pine from stock grown at the Bessey Nursery to be 
planted was one-year-old seedling stock produced from seed collected in the 
Pine Ridge in 1902. This stock was planted in 1904. In 1905 there were avail- 
able in the nursery one-year-old seedlings from a collection of New Mexico 
seed made in the fall of 1903, and some 350,000 trees were planted that spring 
under the direction of Fred W. Besley. In 1906, two-year-old seedlings of this 
same source were used in planting on a rather large scale. These early plantings 
of seedling stock were not very successful. In 1907, a considerable quantity of 
yellow pine was planted on the Bessey Division and a shipment of this stock 
was sent to the Niobrara Division and planted near the northeastern corner of 
that Division. The area now within Block 1 of the nursery was that year used 
at least in part as a transplant area and considerable seedling stock was trans- 
planted. 

In 1908, planting included some 48,000 2-1, 2-0, and 3-0 stock, the seedling 
stock being shown on the record as being from New Mexico seed and it would 
seem that there should have been in the nursery at that time the first 2-0 stock 
grown from the Pine Ridge and Black Hills seed collected in 1905. 

The beginning of successful planting of yellow pine may be said to start 
in 1909. Some 132,000 transplants were set out, the bulk of which were 2-1 stock 
of the 1905 collection. There were included, however, some 3-1 transplants from 
New Mexico seed. 

There are scattered through the older planted areas south of the nursery 
some surviving clumps and individual trees of these oldest plantings which are 
outstanding and conspicuous for their size and vigor. This may be due partly 
to their getting started before the tip moth had appeared in numbers, but their 
present thrift and vigor indicates that they are very well adapted to the climate 
and soil of the sand hills. The group of yellow pines known as the “Graveyard” 
have long been outstanding in these qualities and there is little question that 
these trees are from seed collected in northwestern Nebraska. 
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There is a noticeable difference to one in going over the yellow pine 
plantations that some areas are much more thrifty than others, are apparently 
less susceptible to tip moth injury and in general appearance are superior to 
other plantations. 

Seed from New Mexico and later from Colorado as well as from the Pine 
Ridge region and Black Hills has been used for growing the nursery stock and 
of late years it has been apparent that best results are being obtained from stock 
produced from Pine Ridge or Black Hills seed. 

The nursery and planting practices, from the starting of the project, have 
been gradually improved on and a better grade of stock produced and planted 
as experience taught better methods. This may have had its effect, but the 
principal factor in securing better survivals and increasingly better yellow pine 
plantations has been the use of seed of suitable origin. It is difficult to absolutely 
prove this, but such evidence at hand indicates that the use of locally-grown seed 
or that grown under climatic conditions most closely approaching those of 
Nebraska will produce the most desirable and suitable planting stock and the 
present practice calls for using such seed. 

During recent years, therefore, the bulk of yellow pine seed used has come 
from the Black Hills. There have been, however, several lots of Colorado seed 
and some stock from New Mexico seed was last planted in 1913. In 1923, 2-1 
transplants from the Harney, San Isabel, and Ashely Forests were planted in 
the field. Third-year counts in the fall of 1925 showed survivals as follows: 
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These figures clearly indicate the advantage in favor of seed from suitable 
origin. 

In the nursery additional evidence of difference, or rather advantages in 
favor of seed of local origin and partial or complete adaptation to the climatic 
condition can readily be seen. Scotch pine seedlings two years old in 1926 from 
seed collected from the larger and older trees growing near the nursery were 
twice the size of seedlings grown from seed obtained from Sweden. The same is 
true in yellow pine nursery stock, even first-year seedlings of Nebraska seed sown 
alongside of Black Hills seed is noticeably larger and sturdier. 

Austrian pine stock grown from seed collected from the windbreak of 
the Agricultural College orchard at Lincoln has produced the best stock of this 
species as yet grown at the nursery. All of this goes to indicate that, for the 
best results, seed of local origin or grown under as nearly similar climatic and 
probably soil conditions is to be preferred and suggests that in the future local 
seed will be quite largely used for producing the stock to be planted. 

There is scarcely any doubt but that yellow pine being native to the region 
is the species best fitted by nature for planting in the Nebraska sand hills. It 
occurs on all sides of the Bessey Division either on sand hills or on the forma- 
tions from which the sand hills are assumed to have originated. The native 
yellow pine in locations most similar to those existing on the Nebraska Forest, 
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while seldom reaching heights much in excess of 50 or 60 feet, has frequently 
attained diameters up to 24 to 30 inches. Most important, however, is the fact 
that there are Yellow pine growing naturally which are thoroughly adapted to 
the climate and soil of the region. 

Austrian pine, while slower growing in the beginning, because of its 
apparent almost total immunity from tip moth attack is a promising tree, but in 
spite of the tipmoth attack, yellow pine of the proper source of seed will out- 
grow the Austrian. In the heavier soils in the eastern part of the state, the 
development of Austrian pine is quite satisfactory, but its future growth on 
sandy soil may be otherwise. The apparent immunity of this species to the tip 
moth does not seem to apply to the moth being called the “pitch pest” which is 
working on both Austrian and Scotch pine plantations during the past year at a 
rather alarming rate and doing considerable damage in girdling the tree usually 
at one of the upper whorls of branches, causing the top to die and be broken 
out. In Austrian pine also there is apparently more than one strain of stock. 
This difference is believed to be due to the existence of a northern and a southern 
European form of the species. The form believed to be the northern strain takes 
on a much better form and makes a better and straight height growth. This 
same difference seems to be true in the case of Scotch pine. As a result of this 
apparent existence of different strains of seed, in purchasing Austrian seed of 
European origin, special effort is made to get seed from as far north as possible. 

Austrian pine in practically all the Nebraska plantations has fallen quite 
low in average survivals and in no case does this begin to equal yellow pine 
survivals. In the younger plantations the Austrian pine does not make a very 
satisfactory showing, but after ten or twelve years it seems to have become 
established and then forges ahead rapidly. Because of this tendency, the 
nursery output now includes Austrian pine after it was once dropped as being 
unsatisfactory. 

Jack pine is probably the quickest of any species which can be planted in 
the sandhills to establish a forest cover. For individual windbreak planting in 
the sand hills to establish a forest cover. For individual windbreak planting in 
Holt County, it has made record survivals and most rapid height growth. It has 
become quickly established on both north and south slopes in the Bessey Planta- 
tions and on the more loose and on extremely steep south exposures is the only 
tree we have yet been able to grow. Because of its lesser value as a commercial 
species and on sites where it is possible to grow them it is believed that some 
of the more valuable or timber species, rather than jack pine, should be planted. 
The proportion of this species used in the Nebraska forest planting, therefore, for 
a time, several years ago, which was about on an equal basis with yellow pine, 
has been reduced in favor of the more valuable and durable yellow pine. 

For a time several years ago, Norway pine was planted. This species 
may in the light of the behavior of some of the earlier plantings, in the end, 
prove almost as good as yellow pine, but it has to contend with a good many 
adverse conditions and the odds are against its proving to be well adapted 
climatically. It is during its earlier years after planting most heavily attacked 
by the tip moth and past experience has been that it is not as easily or as readily 
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grown as either jack, yellow, or Scotch pine. It is only fair, however, to give 
it due credit and the oldest ‘plantation of the species planted on a north slope 
in I910 now seems to be making quite remarkable growth as compared to its 
earlier showing and development. 

Scotch pine of the Riga variety is probably one of the best species for 
sand hill planting and would be ranked next to yellow pine in point of desira- 
bility. This species was planted in rather large quantities a number of years 
ago and results were not up to expectations. Then it became apparent that 
there were evidently two varieties or strains among the various plantations 
which are probably again a northern and southern European form. The north- 
ern form commonly termed the Riga variety has a much straighter and up- 
right form and produces very fine appearing trees, altogether different from 
the spreading, scraggly shape of the Scotch pine of the other strain. Occasional 
winter killing has also shown up in Scotch as well as in Austrian pine and 
which further indicates a strain of southern origin. The only explanation 
which can be given is that the northern strain is hardier, more thrifty, and by 
nature better adapted for planting in the sand hills. Practically all of the 
Scotch pine seed used at the Bessey Nursery is obtained from Europe and 
especial effort is made to get seed of northern origin in each case, since it 
appears from past experience that stock grown from such seed will be much 
better adapted for planting than that from seed of southern European origin. 

Red cedar, also a native of the region, has been planted in a limited way 
and while it seems naturally to prefer heavier soils it is showing up very well 
at present and on favorable north slope sites may prove to be a valuable and 
profitable tree to plant. 

Several other species have been tried out in a limited way in the planting 
operations in the past. Corsican pine was one of these and is plainly unsuited 
to Nebraska conditions as it winter killed badly. Douglas fir also on a steep 
north slope site has made but very little growth and is evidently far from being 
suited for planting here. Some Sante Fe blue spruce were also planted in 
1926, but as yet not much can be said of this species. 

The above discussion covers the principal species tried out in the planting 
both in an extensive and in experimental tests. The most promising of these 
species are yellow, jack, Scotch, and Austrian pine and cedar and these will be 
used principally in the Nebraska Forest planting. 

The trees planted including all species to date, exclusive of replantings and 
regardless of the numbers of trees living at this time include approximately 
1,200 acres on the Niobrara Division and 10,900 acres on the Bessey Division 
of the Forest. The present authorized planting program calls for the annual 
addition of 1,250 acres to existing plantations. The spacing used in planting 
is 4x6 feet. Furrows are plowed six feet apart and trees planted four feet 
apart in these furrows. Following this spacing it is found that an average of 
about 1,700 trees per acre are used which will require about 2,135,000 trees for 
each year’s planting. The proportion of the several species to make up this 
program while necessarily somewhat flexible is intended to include 65 per cent 
yellow pine, 20 per cent jack pine, 10 per cent Scotch pine, and 5 per cent of 
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Austrian pine and other miscellaneous species. Survivals after five years in 
the field have ranged from 88 per cent of the total trees planted down to total 
failures. In order to have a reasonably well distributed and satisfactory 
stand of trees, it has been determined from long experience that the planting 
of about 1,700 trees per acre is necessary. This agrees with the present prac- 
tice. The number of trees planted per acre since 1916 has averaged 1,676. 

Planting, to be most successful, should be done as early in the spring as 
possible since soil moisture conditions are most favorable‘at that time. Over 
40 per cent of the precipitation falls in April, May and June. Fall planting, 
except in the case of exceptional years, is not practical because the lack of 
sufficient rainfall to the trees to become established before the ground freezes 
for the winter. The roots are then unable to absorb sufficient moisture and 
heavy winter losses result. It is essential that advantage be taken of every 
possible factor and planting in furrows is done to remove the competition of the 
native vegetation from three sides of the tree. The furrow also removes the 
surface layer of dry sand and permits planting the trees in moist soil. 

The trencher system of planting is particularly applicable to sand hill soils 
and is the most effective method yet devised for our planting. This trench 
made by a special trencher plow is from one to two inches wide and about 
ten inches deep. The roots of the tree are placed in the trench and the opening 
is closed with a sharp thrust of the planter’s heel on the sand alongside of 
and slightly back of the tree. This movement, when properly made, causes 
the entire side of the trench to cave off from top to bottom and closes the open- 
ing perfectly. 

The planting bar method in furrows, similar to the system used on the 
Michigan Forest, except that the bar is three inches longer, offers some promise. 
Bar planting is recognized as standard for planting on exceedingly steep and 
rough places, impractical to reach with the trencher. Survivals from bar 
planting are as good as in the trencher planting, but it is impossible to plant 
the number with the bar, planted in Michigan, or to equal the trencher method 
speed. Costs of the two methods are about the same. Further trial of the 
bar method is contemplated and the method offering the greatest advantages 
in the way of survivals and costs will ultimately be adapted as standard. 

There are four general sites recognized in the sand hills, namely: ridges, 
north slopes, south slopes, and bottoms. Jack pine is used for planting the 
extremely steep and loose south slopes for the reason that this is about the 
only tree which has been able to establish itself on such sites. Likewise in the 
bottoms it succeeds best in establishing a cover. Moderate south slopes, ridges 
and north slopes are best suited for western yellow pine. Scotch and Austrian 
pine and red cedar should be planted on the more favorable north slopes to 
secure satisfactory survivals. The proportion of Scotch, and Austrian pine 
being produced in the nursery is being increased at the present time to supply 
more trees of these species for Clarke-McNary distribution and at the same 
time to possibly increase their proportions in the planting program of the forest. 

As to the division of the acreage planted annually between the two divisions 
of the forest, the present arrangement calls for the planting of 1,000 acres on 
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the Bessey Division and 250 acres on the Niobrara Division. The trees for 
planting on the Niobrara Division are being grown at the Bessey Nursery and 
a carload rail shipment is to be made each spring to the Niobrara Division. 
With the rather limited available labor supply, the planting of these quotas in 
the short time within which the planting can most advantageously be done 
is believed to be about the proper sized job. To materially expand operations 
will necessitate importing additional labor and costs may be proportionately 
increased. 

The costs of the planting on the Nebraska Forest as compared to planting 
in other places may seem high, but this difference is made up by reason of 
having to use 2-I transplant stock and a much closer spacing is used than 
in the lake states planting for example. 

Average costs for the Bessey project from 1916 to 1926 are shown as 
follows: 

SUMMARY OF AVERAGE COSTS 


Bessey Project 


No. of Cost of Cost of Total 
Year trees trees planting cost 
per acre per acre per acre per acre 
1916 1,658 9.47 5.98 15.45 
1917 1,880 12.13 8.10 20.23 
1918 1,969 13.92 8.85 22.77 
1919 1,558 17.66 7.20 24.86 
1920 1,819 25.01 13.57 38.58 
1921 1,620 19.03 10,22 29.25 
1922 1,659 14.98 6.24 21:22 
1923 1,476 9.62 5.26 14.88 
1924 1,485 9.08 5.12 14.20 
1925 1,633 iW 5.69 13.46 
1926 S20 VB 5.62 13.35 
1927 
1928 
Average 

1916 

to 

1925 1,676 13.87 7.62 21.49 
16-26 1,062 Wa et 7.44 20.75 
16-27 
16-28 


In the above cost figures the per acre outlay may seem high especially 
when compared to planting costs per acre in Michigan for example. It must, 
however, be remembered that here transplant stock must be used and a much 
larger number per acre is planted which materially adds to the costs. 
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The development of a suitable class of planting stock has been in progress 
ever since the starting of the nursery. Experiments have been repeatedly initiated 
and extensive field planting has been done using 1-0, 2-0, and 3-0 seedlings, and 
I-I, 2-I, 2-2, 1-2, and 3-1 transplants. Seedling stock resulted in very heavy 
losses. Higher survivals and better distribution of surviving trees have re- 
peatedly been obtained in using 2-1 and 1-1 stock than with any other classes. 
These age classes are therefore now recognized as standard for Nebraska 
planting. With the rather difficult and unfavorable natural conditions existing, 
it is essential that the best possible class of planting stock be used and therefore 
2-1 stock is used in preference to all other classes, but when for some reason the 
output of 2-1 stock falls down, 1-1 stock can be made available to maintain 
the acreage. The nursery capacity based on the production of 2-1 transplant 
stock and after making provision for the land to rest every fourth year is at 
the present time approximately 2,400,000 trees. This output is required to supply 
the necessary stock for field planting and that to be supplied to the state for 
Clarke-McNary disribution. 

In conclusion, I wish to say that the Nebraska planting project has from 
its very beginning had a great many problems and difficulties to solve and 
overcome. Many of these problems have been satisfactorily disposed of and 
others as yet are to be taken care of. Progress has been made and it is hoped 
to continue this progress to an even greater extent. I do not feel that we are 
playing by any means a losing battle in planting trees in the sand hills. It has 
been demonstrated that the trees can be made to grow here and the project has 
undoubtedly accomplished a great deal in the interest of tree planting in Nebraska. 


A VISION OF THE FUTURE NEBRASKA FOREST 
By C. G. Bates 


Forest Products Laboratory 


Nothing, perhaps, in human experience, is more inspiring to the soul of man 
than the development of an intelligent understanding of the workings of nature, 
and nothing is more stimulating to the mind and inventive genius of man than 
efforts to direct nature’s creative forces in the most useful directions for human 
welfare. This is the only true sense in which man can be creative, and we, who 
are blessed in the opportunity for creative effort, may look with pity upon 
that section of humanity which lives only to use, consume or destroy the 
bounteous gifts of nature. I am sometimes inclined to believe that we foresters 
think too often of the growing of trees as a sacred economic duty. I seriously 
question whether the economic welfare of humanity is dependent on an oppor- 
tunity to consume wood in the extravagant manner to which we are accustomed. 
On the other hand, if we think of forestry as an endeavor toward social better- 
ment, we may point to our jobs with justifiable pride. Let us think what it 
means to the mundane life of the average citizen to be able to point to an 
area once logged and devastated by fire, saying to himself: “This is no longer 
land laid waste by man’s extravagance; it is fulfilling its highest purpose, 
which is God’s will. I help plant it; I help protect it; I have a life interest 
in it. It is mine to love and cherish.” 
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Let us think what it means to the enforced city dweller to be able to 
recreate and recuperate his body in the woods. Let us think what it may mean 
in the life of any man, if the boy has had but a brief opportunity to engage 
in the productive work of forestry. The farm and the forest are the temples 
of humanity. Without them our so-called “civilization” is a mockery of the 
Creator, who did not design us to live our lives within four walls. 

Only a man who understood nature, only a man who loved humanity, 
only a man who worshipped God in the depths of his being, could have con- 
ceived the Nebraska National Forest. 

It has been my privilege not only to know and love the late Charles E. 
Bessey, to whose memory we owe so much, but to be associated with the de- 
velopment of the Nebraska National Forest from its childhood stage in 1906. 
So great has been its fascination, so powerful the inspiration of its purpose, 
that I cannot, even today, approach its pine-clad hills except with feelings of 
the deepest emotion. I would that hundreds might receive its schooling where 
one has done so heretofore. 

But, we cannot always day-dream. We are the slaves of a constituency 
which demands “delivery of the goods.” Can we justify our stewardship of 
twenty-five years by a present and prospective showing which is in any sense 
“economic”? I have come here to discuss some of the practical phases of the 
development of the Nebraska National Forest which are suggested by careful 
observation and some experimental study. I say “practical” with the fullest 
assurance, for the theorist is unique in that his foresight is nearly as good 
his hind-sight. 

Need I apologize for the fact that this paper is concerned almost wholly 
with the developments which have recently been of interest to me and for the 
personal touch which is designed to remove the discussion from the realm of 
the abstract. 


Yellow Pine in the Climate and Soil of the Sand Hills: 


Probably each of us, at one time or another, has pictured imaginatively 
the future Nebraska forest as one of fairly dense, clean-boled stands of pine 
trees resembling the man-made forests of Europe. That is the kind of forests 
which our practical sense demands, and the kind we like to think of. What 
are the actual probabilities in the case? 

Last summer I had opportunity to see for the first time the southeastern 
outposts of native western yellow pine in Nebraska, in Custer and Loup Coun- 
ties, only about fifty miles to the east of Halsey. Both of these restricted 
patches of pine and red cedar occur on deeply eroded areas where the underlying 
beds of sandstone have been exposed. This dependence of yellow pine upon 
outcroppings of sandstone, throughout the range of the species in Nebraska, 
is so absolute as to lead to the conclusion that only with the receptive soil pro- 
duced by sandstone is the precipitation of fifteen to twenty-three inches ade- 
quate to support the tree. This is somewhat irrelevant to the main point. We 
know that the sand hills which we are planning are receptive in the extreme, none 
of the precipitation is lost by run-off; rather it sinks into a reservoir of in- 
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definite depth, and tree roots are able to draw upon this supply in proportion 
to their depth of penetration, which is very great. 

The main point to be noted is that all the evidence available as to the 
possible development of yellow pine in Nebraska is obtainable from the pine 
growing on sandstone or its sandy derivatives, and the soil of the sand hills 
is derived from this same sandstone. I believe the geologists bear me out in 
the statement that either directly from beds beneath, or by wind-movement 
from the beds to the north and northwest, the material of the,sand hills has been 
derived from Arikaree sandstone. And insofar as wind has played a part, the 
soil of the sand hills is poorer than the residual soils of similar origin, because 
the finer, more retentive materials, the cements of the sandstone beds, have been 
carried to parts unknown. 

On the same trip last summer I also freshened my recollection of the pine 
timber growing on the residual soils of northwestern Nebraska, and in the 
Pine Ridge region of South Dakota. The latter locality, because of its deep 
cove-like cafions and inaccessibility, formerly contained some very good timber. 
I recall that when I first saw those pine trees, after spending my youth in a 
prairie country, they appeared as tall as the Capitol dome at Lincoln. Whatever 
the facts in 1900, the present situation is that after considerable scouting but 
one tree was noted whose height closely approached 100 feet, and that occurred 
in an exceptionally favorable spot. 

This, then, is the situation we have to face. The average maximum height 
of western yellow pine throughout its range in Nebraska is fifty to fifty-five 
feet. The soil of the sand hills is less retentive of moisture and of fertility 
than is, in general, the residual soil on which the native pine grows. Certainly, 
in a few places where pine has pushed out into sand hills, as along the south 
rim of the Niobrara cafion, there is the appearance of early vigorous growth 
as in our plantations, but there is no evidence of well-sustained height growth. 
We cannot, therefore, expect to grow tall timber. 

Regarding the density of stands which the sand hills might support, there 
is very little direct evidence. I am inclined to believe, however, that the depth 
of the soil reservoir, and the almost unlimited ability of a tree with the rooting- 
habits of yellow pine to penetrate it, is a guarantee against loss in seasons of 
low precipitation, and will permit stands of considerable density to develop, 
because the entire annual precipitation of twenty-two inches is effective. At 
least, the trees should stand close enough to bring about reasonable pruning, 
and perhaps their height-growth will be stimulated somewhat in excess of 
that of the open-grown native timber, which has almost certainly been kept 
thinned by grass fires. 

What part fires have played in the past in destroying humus accumulations 
and accentuating the poverty of the sand-hill soil, and what may happen with 
fires kept out of our forest, is problematical. Yet on theoretical grounds we 
cannot fail to be optimistic. Nitrogen is the staff of life for all growing things, 
and retained organic matter, or humus, is the main source, directly or indi- 
rectly, of the available nitrogen for plants. Humus also prevents the too-rapid 
seepage of moisture and the leaching-out of essential minerals, with which the 
sand hills are too meagerly supplied, with’ the possible exception of potash 
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and iron. Free iron is abundantly present in the Nebraska sand, while the oc- 
currence of potash deposits in the sand hills indicates that there is no dearth of 
this very essential element. The hope may be entertained that, in combination 
with the acids and nitrates from humus, the soil might be built up into a very 
productive one. Therefore, it may be said with little hesitation that if fires 
can be prevented from running through our plantations—even ground fires 
which might directly damage the trees only slightly—there is hope of growing, 
with the soil and climate of the sand hills, considerably better yellow pine than 
is being produced under uncontrolled natural conditions. This is the bright 
side of the picture, if fires can be completely eliminated. In this effort we must 
not for one instant lag. 

You have had opportunity to observe the deep “blind pockets” or bottoms 
within the planted areas, which it has been almost impossible to stock with trees. 
This difficulty has given the practical planting men very great concern, and is 
a subject to which I have given not a little study. My earlier opinion was that, 
since the sand-hill soil shows a slight tendency toward alkalinity, these de- 
pressions might be sufficiently alkaline to prohibit the growth of pine, making 
establishment difficult, and continued life almost impossible. I am compelled 
to revise that view; at least I do not now believe that the small quantity of 
alkali is the controlling factor, but rather that the competition of existing 
vegetation so reduces the moisture that the pines are annually subjected to a 
great degree of drought. This was indicated by measurements made in 1909. 
The soil of these bottoms is much better than that of the slopes and ridges, 
and this is the primary reason for the formation of a heavy sod of grass and 
herbs upon the former. The very fact that it is much richer in nitrogen and 
other plant foods than the sand of the ridge-tops places the pines at a disad- 
vantage, for nitrogen, at least, has the effect of curtailing the deep rooting which 
is the salvation of the trees elsewhere. Thus we should undoubtedly find the 
surviving pines on these bottoms subsisting with relatively shallow roots, if 
at all. In the case of jack pine, the recent drought years have shown such 
equipment to be fatally inadequate in a great many cases. 

I have mentioned this situation because of my conviction that the bottoms, 
once stocked, will prove highly productive. I believe that we should make a 
more determined effort to stock them, if necessary breaking up the sod and 
killing the native vegetation by cultivation for a couple of years before planting. 
If, then, the trees were set quite close together, say with alternate rows of jack 
and yellow pine to form a quick cover, it is possible that the trees might 
keep ahead of the grass. So long as a pine is surrounded on all sides by sod, 
its existence on these bottom-lands will be precarious. I see very litttle hope 
for the invasion of this better soil by seeding from the sides. 


THE POSSIBILITIES FOR OTHER SPECIES 


So far, I have mentioned only the possibilities for yellow pine, the species 
on which we have some acceptable evidence. Are there other species, native 
or exotic to the United States which promise more? I seriously question it. 
True, some of the older plantations of a good variety of Scotch pine are very 
promising, and the first progeny of those acclimated trees show good vigor and 
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seem very much at home. Austrian pine is only slightly less encouraging, once 
it has passed the torpid stage of its establishment. My obj ection to these’ species 
is on theoretical grounds. In the first place, instances in which exotic trees 
have proven of greater value than native species are rare enough; I know of 
no instances of commercial success with exotics under rigorous conditions of 
climate and soil, which are, assuredly, what we are dealing with here. The 
more rigorous the conditions, the more certain it is that nature has expended 
ages of time, and vast quantities of material to adapt the native organisms to 
those conditions. We may go many more years before encountering the extreme 
conditions of climate which will give the final test and show the greater de- 
sirability of the native yellow pine, and these exotics may come through with 
flying colors, but we have very good reasons for doubting it. And we must not 
overlook the fact that the strictly local form of yellow pine has also had oppor- 
tunity to adapt itself to the chemical quality of the soil which is, unquestionably, 
peculiar to this region. The effects of an unfavorable soil are often very slow 
in making their appearance, and it is no longer an open question in my mind 
that species, and perhaps local forms also, develop very different soil requirements. 

Metaphorically speaking, Scotch and Austrian pines, well-dressed as they 
appear today, are not native sons, we know little of their family connections and 
bringing-up, and we must doubt whether they will adapt themselves to our pe- 
culiar conditions of existence. Certainly, however, we are on the right track 
in raising these trees from partially acclimated mother trees as far as possible, 
and I do not wish to convey the impression that I advocate their elimination. 
Although it is not in the nature of things that exotics should ever prove better 
than yellow pine, and they may be much less worth-while, I believe they can 
be used advantageously as insurance against possible complete devastation of 
our forest by some unforeseen pest. Perhaps 20 per cent or 25 per cent of the 
entire planting should be of species other than yellow pine, and so far as the 
site conditions permit, they should be well mixed through the plantations. This 
is merely the protective law of the mixed forest as against the pure forest, and 
perhaps has values other than protection, e.g., the more complete and balanced 
utilization of soil resources, which may be possible where two or more species 
are growing together. 

I think we are all agreed that jack pine, while easily grown under these 
conditions, should be thought of only as a cover-crop and not as a permanent 
asset. Possibly because of its shallow rooting, it seems evident that jack pine 
cannot be grown in stands dense enough to form even good poles. 


SOURCES OF SEED 


I have already mentioned the desirability of obtaining seed of the exotic 
species used here, from nearby sources as far as possible. The same rule is 
not a whit less important for the highest success of our yellow pine planta- 
tions, as nearly as I can see. In other words, the yellow pine of Colorado or 
New Mexico or Montana is not the yellow pine of Nebraska, practically speak- 
ing, although the taxonomists may give them all the same name. Possibly the 
great diversity in adaptation and behavior of the various forms of yellow pine 
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is unique. I have the feeling that this species may be comparatively young and 
plastic. But we know that its natural range, in the borderland between savan- 
nah and mountain forest, subjects it to a great variety of climatic conditions, 
to each of which it seems to have adapted its habit in some peculiar way. 

This crucial point for the success of Nebraska plantations has been learned 
at painful expense. The success of plantations made since 1903 has been rather 
checkered. Variations from year to year have been ascribed to seasonal differ- 
ences. We know that there has been quite a steady improvement in the success 
of planting all of the species. This has been ascribed largely to improved 
nursery soil, sturdier stock, and increasing knowledge of how to handle and 
plant the trees. All of these factors deserve some credit. But, along with 
these improvements, we have been steadily, if slowly, moving nearer home for 
our seed collections, so that in recent_years the Black Hills region has fur- 
nished the bulk of the yellow pine seed “used in in the “nursery. “This has been 
rather a matter of convenience than of ‘intelligent foresight, although experi- 
ments elsewhere have been gradually forcing us to the conclusion that seeds 
should not be collected in one climatic region for use in another. 

A rather serious situation was required to call the practical import of 
this problem to our attention. I refer to the situation created by the continued 
and expanding depredations of the tip-moth, on the one hand, and the more re- 
cent appearance and serious, if not alarming injury caused by the gall-rust 
(Peridermium harknessti) on the other. It occurred to us that either of these 
pests might be combatted by nature’s own means of holding them in check— 
the selection of individuals or forms which offered the greatest resistance 
to attack. 

To determine whether native pine showed differential resistance to attack 
by either the gall-rust or tip-moth was one of the primary objects of our survey 
a year ago. So far as the gall-rust is concerned, the prospects are more roseate 
than our most sanguine expectations. Trees which show apparently complete 
resistance to this disease, even in the midst of the most serious infections, are 
not difficult to find and seed can probably be collected from them in sufficient 
quantities to enter into future nursery production on quite a scale. Such seed, 
because of the nature of its pollination, will not give completely resistant stock, 
but a portion of the progeny should be resistant and the general average should 
be raised. Meantime, steps have been taken to develop for future seed-produc- 
tion purposes a plantation from which all but the fully resistant trees may be 
eliminated. The first seed selected with Peridermium-resistance in mind is 
just now in the sowing, so that conclusive results are many years off, but from 
the nature of the situation we feel morally certain that we need not have 
forever the Peridermium menace, which in its attack on young trees is some- 
times fatal and always weakening. 

Resistance to tip-moth injury is not in evidence except in an indirect 
sense, and it is the study of the possibilities in this direction which has led 
us to a full appreciation of the value of the native or local form of yellow pine. 
I refer to the fact that the only apparent means possessed by the tree for fight- 
ing the tip-moth is to put such vigorous growth into the shoots which escape 
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injury, that the loss of the “leader” becomes relatively unimportant. Also, 
it is apparent that the tip-moth does not commonly attack leaders above a height 
of, say fifteen to twenty feet, so that the sooner this height is reached, the less 
is the damage in the aggregate. 

There is practically no question but that the native form of western yellow 
pine makes more vigorous growth under these conditions than any of the forms 
from more distant sources, and this, of course, would be sufficient reason for 
using the native form even if there were no specific enemies to be combatted. 
The evidence on this point is not so voluminous as would seem possible from our 
long experience, owing to the fact that many of the areas have been replanted 
once or twice, with different kinds of stock being produced in the nursery 
almost every year. There are, however, two outstanding cases which are 
clear-cut: 

The oldest yellow pines, a small group known locally as “the graveyard,” 
(and also a good many individuals scattered over a larger area) are unquestion- 
ably the products either of the first planting of forest-pulled yellow pines from 
the Black Hills (spring, 1903), or of the planting in 1904 of seedlings grown 


et from Black Hills and Pine Ridge (northwest Nebraska) seeds. Both of these 


plantations were largely failures, but in any event the survivors have shown 
vigor scarcely equalled by any trees planted since that time, and some of them 
appear to have completely escaped tip-moth injury, though it must be realized 
the tip-moth was not present in large numbers while these trees were very small. 

eae: Following 1904, or in other words from 1905 to 1908, inclusive, all or 
nearly all of the yellow pine planted was derived from a large collection of 
New Mexico seed made in 1903. The blitheness with which forest tree seeds 
were exchanged between regions, in those early days, is really quite astounding 
when we stop to consider its risks. ‘The writer helped to plant a large number 
of 2-0 i dli i and is certain that no one conceived the 
thought at that time that the perfectly good-looking stock might be at all 
adapted to Nebraska conditions. That it largely failed because of its source, 
and that its presence has made a “mess” of the plantation so far as the tip-moth 
is concerned, I shall now attempt to point out from another fact which did not 
come to my attention until last year. 

In 1909 I was selected to make some intensive study of the ecological 
factors affecting the success of planting here. There were available that year 
for principal uses in the various small plots established, 2-1 trees from the 
seed collected in 1905 in the Black Hills and Pine Ridge. There was occasion 
to use in an age-of-stock test, however, 3-1 trees from the New Mexico seed- 
source. I hope that the present contrast in growth and appearance of these two 
kinds of stock, where they grow side by side, has been pointed out to you in 
your field trip. The New Mexico trees have been a feast for the tip-moth and 
have attained a height of only four to five feet, while the local stock, though 
not escaping injury, has grown twice as tall and presents a relatively sound 
appearance. 

Yes, these experiments of 1909 were given ample credit for pointing the 
way to better success in later years, but they deserved very little of it. Here 
we are, merely stumbling upon the true import of these experiments seventeen 
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years later! Better success began in 1909, not after these experiments, but 
coincidentally with them, because from that date onward stock of comparatively 
local origin was available. If there have been ups and downs since that time, 
I doubt not they were due as much to the introduction of some seed from 
Colorado, as to seasonal variations, but this is a point which probably cannot 
be proven by evidence in the field. There are, however, some registered ex- 
periments with Black Hills and Colorado seeds which should give convincing 
evidence in a few more years. 

I have been cautious in assuming that the native form of yellow pine 
might be “resistant” to the tip-moth in the true sense, because tip-moth injury 
is found throughout the pine forests of Nebraska. Yet we know that in the 
native pine its ravages have not appeared to be serious and we know that some 
of our planted trees of this origin have escaped with very little injury. There 
is still another bit of evidence which leads me to believe it possible that the 
native yellow pine might actually be distasteful to the tip-moth, to such an 
extent that in plantations of this form the moth would not breed prolifically 
and migh disappear as a serious menace. I refer to a recent observation which 
you may accept or reject as having any bearing on the present question: 

We have at the Fremont field station a plantation set out in 1916, which 
contains about ten groups of yellow pines covering the geographic range from 
the Black Hills and (old) Sundance Forests to the San Juan. The plantation 
of the Black Hills form stands between one from the San Isabel and one from 
the Leadville. During the past winter the needles of almost every tree of 
Black Hills origin were browsed off by some animal, presumably deer, while the 
adjacent plantations were not injured. These animals “hewed to the plot lines,” 
barely tasting the trees on either side. That the same animals browsed else- 
where in the plantations does not vitiate my argument. Here they had oppor- 
tunity to choose between kinds of trees with different flavors, and they chose 
most discriminatingly. This points to actual differentiation in the chemical con- 
stitution of forms of the same species, which goes far beyond any theory as to 
their slight “adaptation” to different climatic conditions. I think you can 
readily see that this might mean that a given form of yellow pine is actually 
distasteful to the tip-moth, and the facts certainly indicate that the moth has 
not thrived on Nebraska pine as he has on our mixed plantations. 

I am honestly hopeful, therefore, that in the steps taken toward the fuller 
use of the local form of yellow pine we have found a means to the elimination 
of the tip-moth as a serious menace. 


CONCLUSION 


Due to the tireless and conscientious efforts of the men who have admin- 
istered this planting operation for the last twenty-five years, it does not require 
vision to see at our hand an oasis of flourishing pines in a desert of Nebraska 
sand hills; a restful spot to which thousands are already turning; a sanctuary 
which in a few years has become the home of countless songbirds and game- 
fowl, and a retreat as well for the few remaining deer of the state. This 
transformation seems to me most remarkable; how astonishing must it be to 
those who have returned to the forest only after a lapse of many years. 
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It is not conceivable that any resident of Nebraska could resent being 
taxed a purely nominal amount for the privilege of having within his reach 
the present esthetic values of this forest. 

But, perhaps, before extending the boundaries of the planting indefinitely, 
we should be able to justify the expense on other grounds than esthetic benefit. 

I would not be so foolhardy as to attempt to compute probable net re- 
turns from any young forest enterprise, unless the product being grown were 
of a very special character for which there could be no substitute. Even then, 
the profitableness of my venture would depend largely on the number of people 
who were able to see the same opportunity in a similar situation. The long and 
short ‘of it is that economic demand, substitutes and population figures are all 
too uncertain to permit us to “sell” stumpage before it is actually ready to be cut. 

From the standpoint of the Federal and State governments neither stump- 
age prices nor net returns to the public treasury may be taken as measures of 
the value of an enterprise. Government activities and enterprises are, very 
largely, and rightly so, gauged by the social and economic benefits to the whole 
people, and when the social value is apparent, a return in dollars and cents is 
rarely to be questioned. 

As foresters we do not have the slightest doubt that the growing of timber 
is necessary. We know that Nebraska needs local timber; we know that the 
nation will ultimately need every natural resource that can be drawn upon, that 
all wealth is from the soil, and that the soil not only must not be left idle, but 
must be put to its highest use. The future wealth, happiness and living standards 
of America hinge upon the materials and energy stored in natural resources. 

But if, as foresters, we cannot foresee and need have little concern for 
future economic and industrial developments which may change the aspect of a 
particular enterprise, it is just as clearly our present obligation to put these acres 
of sand hills to work to produce the most and the best of which they are capable. 
I am inclined to believe that the nature of the situation will give us always 
some forage to utilize, and that the grazing use will be doubly serviceable in pro- 
ducing beef and in reducing the menace of grass fires. 

But whether or not this prognostication is correct, we can plainly see our 
obligation to have growing on these acres of sand hills nothing but the best 
of trees which nature affords and our own ingenuity may make available for 
use. It is because of the fundamental character of this obligation, and the 
need for scientific study of its problems, that I have largely confined this paper 
to the most forward-looking phases of the Nebraska problem as it appears 
to me today. 

There is no doubt but that nature has expended eons of time developing a 
pine tree suitable to withstand the climate of the Nebraska sand hills and to make 
the best use of its peculiarly thin and probably unbalanced soil. Considering 
that both soil and climate are far from being optimum even for western yellow 
pine, the desirability of using the most fully-adapted, local form does not seem 
to me open to further argument, while the chances of introducing another 
species from a distant source which will be equal to yellow pine throughout all 
the trials of a life-cycle, are so remote as to deserve no serious consideration. 

The fact that yellow pine, practically speaking, does not reproduce naturally 
under typical sand hill conditions, does not weaken the arguments in favor of 
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it. There are obstacles to natural reproduction—in this case the rapid drying 
of the surface soil—which even the sturdy yellow pine cannot leap over, but 
which have no bearing on the later development of the tree. We life the seed- 
ling over this obstacle by taking it through the tender years in the nursery. It 
seems probable that we shall always have to do so, to maintain fully-stocked 
stands. 

I can envision, therefore, the future extended plantations of the Nebraska 
National Forest composed almost wholly of the more vigorous-growing form 
of yellow pine obtained from the nearby stands. Seed collection each year will 
be predicated upon the crop in the nearest localities and will be extended toward 
the Black Hills only so far as necessary to insure an adequate supply. Ample 
seed years will be seized upon for large collections, since there is no serious 
problem of seed-storage. Seed collecting must not be by wholesale methods if 
proper attention is to be given to the matters of disease-resistance and natural 
vigor. Considering the very small part of nursery-production costs which is 
represented by the seed cost, it seems to me that doubling or trebling the cost 
of wholesale collections might readily be justified by the great advantages of 
seed selected from healthy and vigorous mother trees. 

Ultimately it should be possible to have on the forest a segregated area of 
seed-bearing trees from sources selected both for vigor and disease resistance, 
with the ultimate survivors in the stand likewise selected—by thinning—as soon 
as their individual characters become apparent. This may require at least twenty- 
five to thirty years. In the meantime, might it not be desirable to purchase or 
lease, for example in the Norden locality, several acres of native pine from 
which desirable seed may be obtained in quantity? The arrangements should 
be such that the area and the immediate environs could be culled-over, leaving 
only disease-free specimens. Long-distance pollination is a factor, but from a 
practical standpoint need not concern us. The average production of yellow 
pine seed on a single Black Hills area, over a period of fourteen years, was 
around 47,000 viable seeds per acre per annum, or, say, four pounds gross weight. 
This gives us a gauge of the acreage needs for Nebraska planting. 

Perhaps I have not carried conviction to you in this discussion, but I am, 
personally, wholly convinced that this matter has gone beyond the realm of 
theoretical genetics, and presents to us an opportunity for intelligent action which 
we cannot afford to ignore. If there is one thing certain in the forestry situ- 
ation today, it is that no one can afford to grow any but the best classes of 
timber, considered from the standpoint of both quality and quantity. 

I can envision, then, stands of yellow pine timber growing fairly straight, 
clean and free from disease, up to a certain height of fifty feet, and probably 
as much as sixty-five feet in the better situations, or quite generally when soil 
improvement has resulted from occupation and protection. Most of this height 
growth may be completed in about fifty years. Thereafter, though depending 
very much on what the ultimate use of this timber then promises to be, we may 
contemplate thinnings which will permit a residue of possibly 100 trees to the 
acre to grow to the most useful size. We are probably not justified in antici- 
pating butt logs of more than eighteen inches in diameter. Possibly, consider- 
ing the apparent limitations upon height and clearness, the timber would best 
be matured to the size of railroad ties. But why try to guess a riddle with so 
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many intangibles? What assurance have we that, even twenty-five or thirty 
years hence, the C. B. & Q. may not be taking to the air? 

We see growing on these sand hills, then, almost continuous stands of well- 
adapted and selected Nebraska yellow pine from which the menace of disease 
and serious insect pests have been largely removed, and growing up around this 
forest small communities dependent upon it not only for the temporary em- 
ployment furnished at planting time, but for steady employment in the woods. 
We sce truck loads of fuel and posts going to ranches in the surrounding terri- 
tory, and car loads of other and more valuable products going to distant mar- 
kets. All of this interest in and dependence upon the forest should furnish 
the impetus and man-power for fire protection, without which there can be 
nothing. But fire protection is not wholly a matter of interest, spirit and willing- 
ness. It is quite largely a matter of mechanical preparedness. What is every- 
body’s business is nobody’s business, and I am inclined to think we are tending 
to lean too much on co-operation. By this I do not mean to minimize its im- 
portance, but merely to emphasize the necessity of planning and organization 
to make the best use of every agency which may either prevent or extinguish 
a fire. I can only ask, since I have not an idea to offer on this subject, is every- 
thing being done which can be done? The responsibilities of the administrative 
officers in this matter are so great that all problems of silvicultural technique 
shrink into the background. 

Aside from a satisfactory solution of the fire problem, which I must leave 
to better heads, the stage seems to me to be set for steady progress toward our 
goal, which is, presumably, the completion of planting on a given acreage at 
about the time when the first crop might be cut. In terms of acreage, what is 
that goal? If the United States needs some 400,000,000 acres of growing timber, 
let us say that Nebraska needs 10,000,000 acres. With allowance for the native 
timber of the state which does not enter largely into commerce, it is evident 
that the 200,000 acres of the Nebraska National Forest is still a very small item. 
There are a great many uncertain factors in the situation which should make 
us hesitant in recommending an approach to a 10,000,000 acre program or even 
to one of half that size. My feeling is that if we were to contemplate planting 
our 200,000 acres by 1950, we should be doing all that a conservative policy 
required. By that time the uncertainties will be largely removed, both as to 
what Nebraska pine timber may be good for, and with what it will have to 
compete, 


MANAGEMENT OF THE MapLe-BAasswoop TYPE IN NoRTHERN 
MINNESOTA 


By Joseph Kittredge, Jr. 
Lake States Forest Experiment Station 


What methods of silvicultural management in the maple-basswood type in 
northern Minnesota will provide for the reproduction and an increased proportion 
of the valuable species, white pine, yellow birch, spruce, ash, basswood, and oak? 
In an attempt to answer this question, timber sale areas cut over 1, 2, 3, and up 
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to 20 years previous to 1926, were examined on the Minnesota National Forest. 
The maple-basswood type in this region is the northwestern extension of northern 
hardwood-hemlock forest of Michigan and Wisconsin. The beech extends only 
into eastern Wisconsin; the hemlock drops out in western Wisconsin. The 
yellow birch, basswood, and sugar maple are approaching the northwestern limits 
of their ranges and show the effects of the severe climatic conditions. The sugar 
maples particularly are almost all seriously defective, owing to numerous frost 
cracks. 

Sugar and red maple, balsam fir, elm, and ironwood are undesirable species 
under present economic conditions and will doubtless remain less desirable than the 
others for a considerable period. The sugar maple is so rotten that there is only 
rarely one of merchantable size which has sufficient sound wood to pay for 
cutting it. Balsam fir, although it finds uses locally for pulpwood or lath, does 
not yet have sufficient value where it occurs sparingly among the hardwoods to 
more than pay for its removal. Elm is distinctly undesirable, although it may 
have some value in the future. Red maple and ironwood can be considered only 
as weed species. y 

The present stands average 3,000 or 4,000 board feet to the acre and have 
a high percentage of defective and cull material. Under present timber sale 
practice, the large cull trees are felled and the tops lopped. So far it has not been 
possible to find a market for cordwood so that the operators find no compensa- 
tion for the expense of cutting and lopping unmerchantable trees and tops. At 
best, the merchantable timber has only a small proportion of high grade, high 
value material. Consequently, there is little margin in the stumpage values for 
additional expenditures for silvicultural measures. 

Counts on cut-over areas indicate that from twenty-nine to forty-five trees 
to the acre over one-half inch in diameter of desirable species in good condition 
are left. In addition, from 792 to 1,218 trees to the acre less than one-half inch 
in diameter of these species remain. Basswood, yellow birch, and oak pre- 
dominate in this small growth. While the figures indicate a reasonably large 
number of stems to the acre they are deceptive because the distribution of the 
trees is not uniform. The basswood is concentrated around each of the stumps 
in groups of ten or more sprouts, only one or two of which can be expected to 
reach maturity. A large part of the yellow birch reproduction is confined to the 
occasional old rotting windfalls. In general, although there are not enough 
good trees of desirable species to provide a second cut before the end of another 
rotation, there are perhaps 100 to 300 trees to the acre of desirable species less 
than one-half inch in diameter more or less well distributed which could be 
carried through a rotation by proper silvicultural measures. 

The undesirable species on these same areas, chiefly sugar maple, are 
abundantly and uniformly distributed at the rate of 5,630 or more trees to the 
acre. Balsam fir makes up 12 to 30 per cent of this number. Red maple, elm, 
and ironwood are more sparingly represented. Even casual observation leaves no 
doubt that sugar maple and balsam fir are the species which will dominate the 
future stand. To make matters worse, the brush species, mountain maple, and 
hazelnut occupy from 5 to 40 per cent of the areas. They grow in dense clumps 
or patches with the undesirable tree species and are thoroughly effective in 
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crowding out the more desirable kinds of which only the basswood sprouts grow 
rapidly enough to keep ahead. The other desirable species are likely to survive 
only if they occur in the openings made by logging roads or skidding trails or if 
they are released artificially from the competition of the more tolerant species. 

These conclusions were confirmed by the examination of older cutting areas 
where the sugar and mountain maples were growing luxuriantly and where, 20 
years after cutting, they had formed a dense canopy in which only an occasional 
group of basswood sprouts represented the more desirable species. 

Good seed trees of white pine occurred frequently on these areas but seed- 
lings of any size were extremely rare. Unless they start within a few years after 
the cutting while the roads and trails are still open, they have little or no chance 
to become established. 

Counts in the uncut forest showed a similar situation. Sugar maple was rep- 
presented by 6,070 advance growth seedlings to the acre, balsam fir by 1,649, and 
undesirable species of all kinds by 8,049 to the acre. The desirable species had 
only about 1,880 to the acre of which the 1,055 yellow birch were heavily con- 
centrated on the occasional rotting windfalls. Dividing the trees of desirable 
species over %4 inch in diameter into those which were and those which were 
not in good thrifty condition to be left for a second cut, there were eighty-five 
good trees to the acre to reserve between I to I1 inches in diameter, seventeen 
in poor condition and 282 to the acre of undesirable species. About half of the 
number reserved are likely to be destroyed in logging judging from the tallies 
on the cut-over areas. Among the trees over 12 inches in diameter, there are 
few which are suitable to leave for a second cut even if economic conditions are 
entirely disregarded. On the whole, there is little opportunity to save sufficient 
thrifty trees of desirable species for a second cut. 

The presence of maple and balsam fir advance growth under the old stand 
before cutting in large numbers and as large proportions as on the cut-over 
areas, is strong proof that these two species cannot be controlled by the method 
of cutting the old stand. They are abundant under the old stand before cutting, 
and they will be almost equally abundant and grow all the faster whenever and 
to whatever degree the stand is opened up by cutting. There is no prospect there- 
fore that any method of cutting will accomplish the object of increasing the 
proportion of desirable species. 

The real question is, what can be done to save and increase the proportion 
of desirable species in the reproduction? The first possibility is to go over the 
areas a few years after they are cut and release the occasional seedlings or sprouts 
of desirable species by cutting the competing maple and other undesirables which 
surround and crowd them. Work of this character which has been done in the 
east has cost from $1.50 to $7.00 an acre. A second possibility is the planting of 
white pine and white spruce seedlings along the roads and skidding trails and 
other openings where they will have a chance to start before the maple closes 
in. One to two hundred trees to the acre could be planted in this way at com- 
paratively low costs. Third, the cut-over areas could be planted systematically 
with white pine or white spruce or both at regular intervals. Experimental plan- 
tations with these two species showed good survival at the end of the first year. 
Finally, it would be desirable to leave the occasional good thrifty trees of desir- 
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able species up to 15 or 18 inches in diameter to provide seed and to form a 
nucleus of large high grade material at the end of another rotation. 

The large tops, even when lopped, make considerable piles of slash for the 
first few years after cutting. However, they rot down rapidly, and this method 
seems preferable to what would undoubtedly be the much more expensive method 
of burning such slash. Moreover, in view of the marked preferences of yellow 
birch, spruce, and white pine for rotten wood as germinating beds, it may prove 
to be a wise measure to leave these accumulations of slash to rot. The develop- 
ment of a cordwood market as a means of utilizing the heaviest of the tops 
would provide a solution of the slash problem. 

Burning slash as a silvicultural method is not desirable. To be effective in 
eliminating the maple and balsam, a hot burn covering a considerable part of the 
area would be needed. Piling and burning or winter burning, if it were possible, 
would not help matters. Broadcast burning in blocks surrounded by fire lines at 
a season when a good burn could be made, would probably result in reproduction 
of aspen and paper birch with doubtful proportions of more desirable species. 
Any method of burning would be of doubtful silvicultural value entirely aside 
from the objectionable cost and protection policy features. 

Disengagement cuttings or planting or both, after the cutting of the present 
stands by whatever method, are the silvicultural measures which give promise of 
being effective in increasing the proportion of desirable species in the maple-bass- 
wood type in north central Minnesota. 


“WHAT IS THE MATTER WITH THE FORESTERS?” 
EpITor : 

“The articles in THE JOURNAL oF Forestry relating to Forestry Education 
have, as you know, caused considerable healthy discussion. A good friend of 
forestry and of mine writes me broadening the subject by the discussion of ‘What 
is the matter with the Foresters.’ You may be interested in the substance of my 
reply. I would be glad to have your judgment in the matter. 

Here is what I said: 

“After reading your letter of October 5 and giving your inclosed statement 
consideration, here are some of my reactions: 

“Tt occurs to me that possibly, you, my friend, fail to distinguish between 
two distinct phases of forestry work. One may perhaps be designated in its 
personal application by the term “forest economist,” and the other by the term 
‘forest engineer’ or ‘technical forester.’ It is possible that the trouble with the 
forester today is that he is neither one thing or the other and falls between the 
upper and lower mill stones. Is it necessary that both qualities be combined 
within a single group? The forest economist is one who is an economist first 
and a forester afterwards. I am a forester-economist or strive to be. Is it 
the function of the forest school pure and simple to turn out forest economists? 
If so, very drastic changes in the curriculum of both forest schools would have 
to be made. I should say, for example, that everything that is taught during the 
first year, at the Harvard Graduate School of Business Administration should be 
taught as the ground work of the forest economist. Just where would this fit 
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in in the curriculum of a forest school? Is it not already pretty crowded for a 
four-year course? Is it essential that forest economists should be found within 
the ranks of ordinary forest schools? Is it not fair to suppose that the forest 
economist can be recruited from the ranks of the general economists, from the 
ranks of the active business man and promoter, who has trained himself in 
appreciation of land values, timber values, economic tendencies, and so forth? 
Why should forestry be exclusively managed by graduates of forestry schools? 
Is the steel business managed exclusively by students of ‘metallurgy, heat treat- 
ment and engineering, or is it managed by bankers and business men who have 
chosen to devote their talents particularly to the problems of steel manufacture and 
employ the technically trained men necessary for the proper functioning of the 
steel business? 

“I am inclined just in passing to agree with some others that a successful 
national forestry program committee, designed to work out a forest policy for 
the United States, and push Legislation, should include in its ranks some men 
who are not necessarily foresters at all; but men of broad interests in national 
affairs. 

“Then, when it comes to the technical forester or forest engineer, the 
question could well be raised whether the forest schools supply enough American 
technical information. We know how serious are the problems confronting the 
forester—problems of a purely technical nature. If technical changes should 
be made in forestry schools, unquestionably, it seems to me, these changes should 
involve greater emphasis upon research work, to the end that the forestry schools 
may take the leadership in teaching foresters how to answer the technical questions 
which are coming up every year in increasing number. For most of these ques- 
tions there is today no answer whatever. 

“What majority of the foresters of this country hold a master’s degree? 
I don’t know, but I imagine the percentage would be rather low. The majority 
of them have taken a college course which included forestry. In the old days 
there was very little incentive to follow the practice of forestry, and is it sur- 
prising that the foresters as a result are not all broadminded economists and 
leaders of men? 

“Tn so far as the forest education of the future is involved in the solu- 
tion of our forestry problems, I believe with Elwood Wilson that no four-year 
college course including forestry is sufficient. Such a course, probably with some 
modification, is necessary as a ground work; but after such a course the future 
leaders in forestry and forestry thought should then go on to study further along 
some specialized line which will make them either forest economists or good 
forest technicians. A graduate of a forestry school who followed that with a 
course in business administration could get a better grasp on the economic prob- 
lems of forestry than the average forester today. The man who followed his 
preliminary forestry education with graduate work in research could get beyond 
the limited technical knowledge of the forester of today, so that his technical 
knowledge would be worth something. Progress in forestry is dependent upon 
the competitive desire to those who enter the profession to excel in some one 
particular field. What this country needs is not just another forester, but a man 
who has been prepared to be a better forester along some specific line than any- 
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one else. Let him choose that line in accordance with his own idea of his 
abilities, and with the guidance of forestry educators, but let him choose some 
particular line and follow it out. 

“If you will go over the best of the foresters we know, I think, you will 
find that practically without exception they are highly regarded because of their 
excellence in some particular branch. The man who does not try to excel in some 
particular one thing will never get anywhere. 

“Lastly, the profession of forestry—through its individual members—will 
never grow until it gets over the idea that the foresters themselves must. be 
all things to all men, including each other. The greatest triumph of forestry 
is to have men from another field take an interest in it, as witness the water 
power men in New York State who we hear are urging the extension of the 
state nurseries, to enable them to produce 100 or more million seedlings and trans- 
plant yearly. That should be a matter for celebration on the part of the foresters, 
not a matter for moaning and regret that they didn’t think of it first. 

“T think that we might do well to also consider the fundamental idea behind 
my suggestion to Arthur Newton Pack the other day, regarding forestry and 
elementary education. Additional uses for the Forestry Primer were under dis- 
cussion. Isn’t it possible that professional educators know more about education 
than we do? Unless forest minded people get to the point of view of employing 
educators to do educational work, economists to manage business, and trained 
technical men to do technical work, getting away from the idea that a man who 
calls himself a forester can be all three, we are not going to progress as rapidly 
it seems to me as we should. 

Yours faithfully, 
CHARLES LATHROP PACK 


p.s. This statement may be somewhat rough and need some little modifying and 
expanding. I am not trying to start something. I am only trying to be helpful. 
CP: 


CHINESE ELm aT TUCUMCARI 


This item appeared in the weekly news letter of October 15 put out by the 
Office of Dry Land Agriculture, United States Department of Agriculture, 
from their experiment station at Tucumcari, New Mexico. This is quite an 
interesting development of the behavior of this tree in a new habitat. In north- 
ern North Dakota this tree blooms in early May and the frosts generally kill 
the blossoms, though occasionally a heavy crop is obtained. The item follows: 

“A half-bushel of Chinese elm seed was picked just before the frost and 
most of this has been sent to the Woodward Station for greenhouse planting. 
While the Chinese elm at this station usually bloom in February, and the young 
seeds are killed by frost, this makes the third year in six that fall blooming has 
occurred on a few trees. In two seasons fairly mature seed has been obtained 


before frost.” 
F. E. Coss 
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Loan FUND FOR FORESTRY STUDENTS AT THE UNIVERSITY OF 
MINNESOTA 


To assist worthy and needy students of forestry in the University of 
Minnesota and to establish a permanent memorial to the effective work of the 
Outdoor Life Committee of the Fourth District Minnesota Federation of 
Women’s Clubs, in the interests of forestry and conservation, Mrs. Emily Speech- 
ley Whitacre, of St. Paul, has given to the University of Minnesota $4,000. The 
fund is to be known as the Mary Dwight Akers Loan Fund for Forestry Stu- 
dents, in honor of Mrs. C. N. Akers, chairman of the Outdoor Life Committee 
of the Fourth District Minnesota Federation of Women’s Clubs. 

While the fund will be administered as are other loan funds of the uni- 
versity, loans from the fund will have to be approved by the head of the Division 
of Forestry and by the Dean of the College of Agriculture, Forestry, and Home 
Economics. A provision is made in the conditions of the gift, that if a time ever 
arrives in the history of the university when the loan fund is not needed for stu- 
dents in forestry, the income may be used in any other way which will promote 
the general interests which the fund is intended to serve. 


ERRATUM 


In the November, 1927 number, page 900, last line of the second paragraph, 
the word “unsatisfactory” should be changed to read “satisfactory,” so that the 
last part of the sentence will read, “a soil covering from one-half to two inches 
deep resulted in generally satisfactory germination and survival.” 


SOCIETY APFAIRS 


OHIo VALLEY SECTION SPEAKS OuT 


Important resolutions were adopted at the October meeting of the Ohio 
Valley Section as follows: 

The Ohio Valley Section of the Society of American Foresters urges the 
Editor of the JouRNAL or Forestry to print the full names of the authors of 
all articles published in the JouRNAL including reviews both for the information 
of readers and to facilitate indexing. 

The Ohio Valley Section of the Society of Foresters desires to express its 
appreciation and approval of the efforts of the Executive Council to strengthen 
the Society and to assure the Council of its readiness to co-operate in any way 
possible to that end. 

Ohio Valley Section of the Society of American Foresters desires to em- 
phasize its belief in the importance of forest research work as the cheapest and 
most effective means of determining the basic facts and principles on which the 
practice of forestry is based. It endorses the program of forest research embodied 
in the bill (H.R. 17406) introduced by Congressman McSweeney of Ohio and 
urges the prompt enactment of the bill into law as an essential step in the 
wise use of our forest resources. 

Wuereas, The presence of a forest cover at the headwaters of streams 
has been proven to have a beneficial effect with reference to the regulation of 
stream flow, the checking of erosion, and reduction of sedimentation of river 
beds and storage basins, not only in the countries of Europe, where torrents 
and floods have been troublesome, but under like conditions in our own 
country; and 

WuHereAs, In the Ohio Valley, forest fires and the unwise clearing of land 
not suited for permanent cultivation have materially reduced the protective value 
of the forests and thereby led to increased erosion and flood damage; 

Be Jt Resolved, That the Ohio Valley Section of the Society of American 
Foresters urge that action be taken by both state and federal government to ade- 
quately protect the forests from fires; to reforest areas where the maintenance of 
a forest cover is essential for the prevention of erosion and the regulation of 
streamflow; and to provide additional areas of publicly owned forests in these 
parts of the basin where conditions are most critical. 

The Ohio Valley Section of American Foresters expresses its gratification 
at the establishment of the Central States Forest Experiment Station and offers 
its hearty co-operation in furthering the activities of the Station. 


New York Secrion’s AcTION ON PETITION FOR THE EMPLOYMENT 
OF AN EXECUTIVE SECRETARY 


1—The New York Section is 100 per cent in favor of having the Society 
employ a paid, full-time Secretary. 

2—The New York Section is of the opinion that a Secretary employed at 
an annual salary of $5,000 or so a year, devoting his full time to the work of 
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the Society, would be much more effective in the long run than a man whose 
abilities could command an annual salary of from $10,000 to $12,000 a year but 
whose compensation by the Society would only cover one-third, or at best, one- 
half of his time for the Society’s work. 

3—The New York Section has increased its annual dues from $2.00 to 

$10.00 for a period of three years with the understanding that any balance 
over and above its annual operating expenditures would be turned over to the 
Society during this period towards a fund for the employment of a paid executive 
secretary, providing such action is not taken by the Society during this period 
with resulting increased dues to all members of the Society. 

4—The New York Section herewith transmits check for $100.00 offered to 

the Society in 1925 for this same purpose but which has not been called for by 
the officers of the Society. 

5—The New York Section believes that a full-time executive secretary 

could be profitably employed by the Society on the following work: 

(1) Solicit membership through the sections. 

(2) Collect dues and handle finances—(offices of Secretary and Treas- 
urer might be combined). 

(3) Handle correspondence. 

(4) Prepare reports. 

(5) Present Society’s position on forestry matters of state and national 
importance. 

(6) Handle the business end of the JouRNAL—printing, advertisements, 
subscriptions, etc. 

(7) Develop personal contacts for the Society’s progress. 

(8) Handle meetings. 

(9) Keep members informed of the Society’s activities and those of its 
various sections. 

(10) Handle necessary publicity. 

(11) Assist foreign forestry visitors and establish contacts for our men 
abroad. 

(12) Act as clearing house for members on information and other mat- 
ters pertaining to their technical advancement and employment, the 
development of the Society and the progress of the profession. 

6—The New York Section requests that the executive committee again 

recommend increased Society dues sufficient to obtain the necessary funds to 
employ an executive secretary and that these recommendations be again referred 


to the entire membership of the Society for vote. 
O. M. Porter, Chairman 


FORESTERS AT THE First NATIONAL COMMERCIAL 
FoRESTRY CONFERENCE 


While this issue of the JourNAL is on the press, a national conference on 
commercial forestry called by the Chamber of Commerce of the United States 
will be in session at the Congress Hotel, Chicago, November 16 and 17. The 
report of the meeting will be given in the next issue. Meanwhile, it is inter- 
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esting to record that President R. Y. Stuart represents the Society of the Ameri- 
can Foresters on the general committee, and that on this same committee in 
other capacities are Hugh P. Baker and W. B. Greeley. 

On the program for the meeting, David F. Mason was down for discus- 
sion of “Importance and Possibilities of Sustained Yield.’ E. T. Allen was to 
discuss the report of the committee on forest fire insurance. A considerable 
amount of help has been given the Chamber by the Society’s committee on 
the survey of industrial forestry. 


Society aT ToroNTO UNIVERSITY CENTENARY 


Clyde Leavitt represented the Society at the University of Toronto Cen- 
tenary Celebration on October 6, 7, and 8 at Toronto. Newton D. Baker, former 
Secretary of War, acted as spokesman for the delegates representing universi- 
ties and scientific societies in the United States. Two important addresses on 
“Aspects of Canadian History Since Confederation” were delivered by Hon. 
L. A. Taschereau, Prime Minister of the Province of Quebec, and Hon. G. 
Howard Ferguson, Prime Minister of the Province of Ontario. 


SOUTHERN APPALACHIAN SECTION ARRANGES FORESTRY 
Rapio TALKS 


A series of popular radio talks have been broadcast from Station WWNC, 
Asheville, North Carolina, under the auspices of the Southern Appalachian Sec- 
tion. On May 23, J. A. Beal, assistant entomologist at the Appalachian Forest 
Experiment Station, spoke on “Insect Enemies of Forest Trees.” Following 
this on June 14, W. J. Damtoft, forester of the Champion Fibre Company, 
talked on “The Pulp and Paper Industry in Relation to Forestry.” 


Notes Axsout FORESTERS 


At this State Forestry Nursery, up near the Canadian line in North Dakota, 
we have three members of the Society: Mr. S. S. Burton (Minnesota), in 
charge of the State Forest Nursery; Mr. C. A. Gillett (Cornell), extension 
forester, and the writer (Minnesota), (Cornell), as state forester. 

The summer of 1927 was the third summer of the re-establishment of the 
State Forest Nursery after nearly ten years. During this time the nursery 
fields had been growing hay crops. Our inventory this fall shows that we have 
340,000 conifers of from 1-0 to 2-2 in stock, the latter being possible by pur- 
chase of 2-0 stock for lining out; 260,000 hardwoods, of which 60,000 will be 
shipped to farmers this spring. 

Besides the above we are doing considerable experimenting in growing 
trees from other parts of northern United States as well as Russia, Siberia and 
northern China. We have so few trees native in North Dakota that are desirable 
for planting that we are endeavoring to find others which will prove satisfactory. 
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New Jersey has recently taken on two foresters. A. T. Cottrell, Yale, ’26, 
formerly employed by the Connecticut Forest Service, is assigned to the Trenton 
office of the department as assistant forester. Alexander F. Waldron, Univer- 
sity of Maine, ’27, has been temporarily assigned to the Bass River State Forest 
and will later make his headquarters at Belle Plain State Forest when the 
latter is put under administration. 


Wm. S. Taber is now state forester of Delaware, the office having been 
established by the last legislature. Mr. Taber is a graduate of the Pennsylvania 
State Forest School, class of ’21, and for the past year and a half has been 
affliated with the voluntary Delaware State Forest Commission. 


FOREST FIN ANCE By Herman H. Chapman, Prof. Forest Management, 


‘ Yale Forest School, 1926. 362 xl, 
Postpaid. Order from Tuttle, Morehouse & Taylor Company, New ieeu ‘Cones 


A complete practical text on the financial problems of the utilization of land for forestry 


as a business for private owners. Covers appraisals of valu i 
priva . e, costs of production, probabl 
trates of profit, estimation of damage, stumpage values, forest’ taxation and forest pe ee oy 


The New York State College of Forestry 


SYRACUSE UNIVERSITY 
Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses, These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres 
at Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, 16 years under management on a 
sustained yield. Large variety of silvicultural treatment in progress. Logging, mill- 
ing, and marketing annually carried on. Extensive plantations established from the 
Forest nursery. 


Competent graduate students accepted as candidates for degrees of M.F. or D.S. 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 
The Forest Department offers a four years’ undergraduate curriculum, 


leading to the degree of Bachelor of Science in Forestry. 


Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 


For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


witP®AKe, Foresters Prism Binocular ofthis sis,” °° $15.00 


VEST POCKET- Philip Pope, U. S. Vet. Hospital, Walla Walla, Wash., says: ‘‘Comparing it with a 
BINOCULARS $80 glass, with the exception of better finish, cannot see any superiority in the more 

expensive glass.’’ 

Mirakel, German 5 or 7-power, 5 and 7 oz. Universal Focus, (once focused, focused 


$25 & $35 
6 or 8-power, 20 02.......+.6. $19.50 8-power, 32 mm, 26 02......... $26.10 
10-power, 30 mm, 22 oz........ $25.75 
Everything In Glasses from a Zeiss down, sent postpaid on approval. 
J. ALDEN LORING, Box L, O-WE-GO, N. Y. 


Forest Management Plans. Economic and Statistical Studies, 
Valuation Surveys, Studies in Second Growth Problems. 


BANZHAF & WATSON, Inc. 
MILWAUKEE NEW ORLEANS 


P. T. COOLIDGE, Forest Engineer 
TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 CENTRAL STREET, BANGOR, MAINE 


AMERICAN FOREST REGULATION _ , 22” ,722%.. 


Part 1. Introduction, regulation policy and sustained yield, management sub- 
divisions, rotations, normal forests, and regulating the cut by various methods. Quiz 
questions on all chapters. 4 a ; 

Part 2. Four chapters on correlations of regulation and growth in extensive Ameri- 
can forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and 
on Savoie forests, France. 

Paper Edition, $2.75—Cloth Edition, $3.25 

If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash 
orders of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 
postpaid) has been established for the paper edition of American Forest Regulation 
without part 2, which may be too advanced for the needs of some forest schools. 


Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 
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YALE SCHOOL OF FORESTRY 


Established in 1900 


A graduate department of Yale University, offering a two-years tech- 
nical course in forestry leading to the degree of Master of Forestry. 


Special opportunities are provided for advanced work and research in 
the laboratories and the school forests. 


For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of Science at 
end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


Balsam-Wool 


and the Weyerhaeuser Program 
of Complete Utilization 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a “fleecy” wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Bur- 
gess Laboratories, Madison, the Armour Insti- 
tute, Chicago, and the University of Minnesota 
have definitely established its superior insulat- 
ing efficiency over other commercial materials 
for the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from %4 to % 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool 
send for the booklet “House Comfort that Pays 
for Itself.” 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL, MINNESOTA 


Our Most Unique 
Forest! 


UNIQUE, because all of the tree species 


produce valuable material rapidly. 


Here in the Douglas Fir region, are no 
species that present difficult marketing 
problems. All are valuable; all have 
advantages that are outstanding. 


This is an ideal situation for the prac- 
tice of forestry, for as markets expand 
and utilization values increase, intensive 
forestry becomes more andmorepractical. 


Durable Douglas Fir, Sitka Spruce, 
West Coast Hemlock and Western Red 
Cedar! Ax are rapidly becoming es- 
tablished as superlatively good woods. 


Booklets on the uses of these species 
have been prepared—they will be of in- 
terest to every forester, and comments 
and suggestions are welcomed. Address 
West Coast Lumber Bureau, 154 Mount 
Hood Building, Longview, Washington. 


Ble 
ouolas Fir 


cAmerica’s Permanent 


Lumber Supply 


THE LEADING SPECIES IN OUR NATIONAL FORESTS 
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